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SUMMARY OF FINDINGS AND RECOMMENDATIONS 

The purpose of the Brantford Water Plant Optimization Study is to document the 
water treatment processes; review the operation and control procedures used at 
the plant; assess treatment efficiencies; and to formulate treatment strategies to 
optimize the contaminant removal at this plant in future, with particular emphasis 
on particulate removal and disinfection efficiencies. 

This Water Plant Optimization Study is considered to be the initiation of an on- 
going process of treatment efficiency optimization for this plant. Upon 
implementation of the short term and long term modification recommendations, 
treatment efficiencies and operational control should be improved. It is 
recommended that update studies be done on a periodic basis to assess the 
extent of improvements achieved and to assess where further improvements are 
necessary. , . 

The Brantford Water Purification Plant obtains its raw water from what is 
considered to be a relatively poor raw water source, the Grand River. Although 
this study has concentrated on water quality from 1984 to 1986, a cursory 
examination of parameters from 1979 to 1988 indicates that there is no direct 
evidence of deterioration or improvement of the raw water source in this time 
frame. ■ • - •. - 

The Brantford Water Purification Plant has been found generally to produce 
excellent treated water quality despite the relatively poor raw water source. 
Tables El and F1 have been extracted from the main report to show raw and 
treated water turbidities and bacteriological quality. 

As can be expected with a water treatment plant which has been in existence 
since the early 1900's and has experienced a considerable number of extensions 
and modifications, the plant is not simple to operate. Considering this and the 
fact that the plant was essentially manually operated during the 1984 to 1986 
time frame of this study, the efficiency of plant operation was excellent. The 
management and operations staff of the Brantford PUC are to be commended 
for the excellent results achieved by this facility. The SCADA system which has 
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been implemented at this plant since the time of this study is expected to simplify 
and improve the operation and data collection activities of this plant in the future. 

Although spills take place into the Grand River system, the Holmedale Canal, with 
its control gates permitting isolation of the raw water source from the Grand 
River, has been proven to safeguard the raw water source for Brantford during 
such contingencies. The ability to isolate the raw water source from the Grand 
River is an important feature of the security of the Brantford water supply. It may 
be possible to improve the canal and perhaps expand it as future plant water 
demands increase. 

Due to inaccuracies with flow measurement systems, the flow measurement data 
for the period from 1984 to 1986 is somewhat inconclusive. With the 
implementation of the SCADA system, flow measurement systems are being 
upgraded and future flow measurement records for this plant should be much 
more precise. 

The assessment of the plant's process components has generally indicated that 
the units are of adequate size for the plant rated capacity of 90.9 ML/d (20 
MIGD). Units which may possibly be inadequate in capacity and which will be 
subject to further investigation include:- 

• the raw water intake (apparent C Factor of 50); 

• flocculation/sedimentation tanks (flow splitting proportions in question). 

Although earlier trends in trihalomethane levels indicated that increases may be 
occurring, more recent trihalomethane results have shown a significant decrease. 
This most recent decrease may be due to the revised plant operation practices 
to utilize lower prechlorination dosages and residuals which have been recently 
implemented. Table F2 from the main body of this report is appended to indicate 
the THM levels which have been measured at this plant. None of the analyses 
conducted from 1984 to 1988 have indicated THM levels above the MOE limit of 
0.35 mg/L 

During the course of this study, it became apparent that the Brantford Water 
Purification Plant has all the treatment processes that should be adequate to 
produce good quality water. As a first approach to achieving improvements in 
water treatment, emphasis has, therefore, been placed upon use of the existing 
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TABLE F.2 
BRANTFORD WATER PURIFICATION PLANT 
TOTAL TRIHALOWETHANE LEVELS IN FINISHED WATER 
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1988 
1987 
1986 

1985 
1984 



excluding one analysis based on the Purge and Trap technique, which is not 
normally used by the MOE laboratory 
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facilities as much as possible before proposing to add new processes to the 
treatment plant. 

As a result of this optimization study, a number of recommendations have been 
made as follows: 

Ph ysical Improvements 

• Provide at least one travelling screen for raw water screening 

• Provide backwash water turbidimeter 

• Provide settled water turbidimeter with two sampling points 

• Extend impoundment system capacity and provide new intake pipe 

• Convert fluoride feed to liquid feed system and change point of dosage to high 
lift system 

Studies 

• Conduct a filter media study for filter No. 5 ' 

• Conduct a particulate removal evaluation study for settling tanks and filters 

• Investigate use of a streaming current monitor to improve chemical dosage 
control 

• Study cause of high aluminum concentrations in treated water 

• Study actual flow splitting for flocculation/sedimentation tanks 

• MOE to continue monitoring of and improvements to Grand River quality 

• Continue to monitor THM levels and assess effects on THM levels of revised 
plant chlorination practices 

• Conduct pilot scale evaluation of ozonation as alternative to prechlorination 

• Carry out an inspection of the intake structure and intake pipe 
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Other Recommendations 

• Prepare a process and piping diagram (PAPD) for the Brantford Water 
Purification Plant 



Prepare a complete plant Operations Manual 
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BRANTFORD OPTIMIZATION STUDY 



INTRODUCTION 



Terms of Reference 



In 1986, the Ministry of the Environment (MOE) approved the implementation of a 
Provincial Water Plant Optimization Study Program. This program was to be co-ordinated 
with another Ministry program, which called for intensive monitoring of the water quality 
at a number of water treatment plants. 

The first phase of implementation of the Water Plant Optimization Study Program involved 
the study of 41 water treatment plants throughout the Province, covering approximately 
70 per cent of the population served by piped water in Ontario. The subsequent years 
of the program resulted in expansion to include other drinking water supplies in the 
Province. The purpose of these Water Plant Optimization Studies was to carry out a plant 
investigation and process evaluation survey at each site in order to document and review 
the existing conditions and based upon this review suggest a treatment strategy for 
contaminant removal, with emphasis on removal of particulate materials and disinfection. 

This report covers the Brantford Water Plant Optimization Study. The Brantford Water 
Purification Plant was also incorporated into the Ontario Ministry of the Environment's 
Drinking Water Surveillance Program as of January 1988. 

Plant Background • - , ' 

As shown in Figure 1, the Brantford Water Purification Plant is located at the end of 
Morrell Street, south of Grand River Avenue on a large tract of land between the Grand 
River and the Holmedale Canal. 

The Brantford Waterworks began as a privately owned pumping station in about 1870 on 
Colborne Street in the City of Brantford. Water for this plant was obtained from a 
spring-fed creek. As the population increased, the waterworks was purchased by the 
Municipality. The Municipality then established the system at the foot of Morrell Street. 
Up to 1931, the water supply was obtained from an infiltration gallery with the only form 
of treatment consisting of disinfection with chlorine. As the demand increased, the 



Brantlord Water Purification Plant Optimization Study - October 1S91 



la 




SITE LOCATION PLAN 

FIGURE 1 



Ontario Ministry of the Environment lntroduction.2 



natural gravel deposits where the infiltration gallery was iocated were not able to supply 
the water demand and therefore a blending in of river water to the former raw water 
supply was initiated. Use of the blended river water/infiltration gallery water required 
treatment and in 1931 a treatment system consisting of coagulation, flocculation, 
sedimentation and filtration was constructed to permit the use of the river water. 

In 1945-1946, as a result of increasing demand and the poor water quality in the 
Holmedale Canal, the disinfection system consisting of marginal chlohnation was replaced 
by free residual chlorination to enhance disinfection. Activated carbon was also 
introduced to aid in the reduction of taste and odour problems. 

As a result of the initiatives of the former water purification plant superintendent, Mr. D.B. 
Williams, this plant was the site of many innovative water treatment experiments involving 
disinfection, taste and odour control, and fluoridation treatment. Fluoridation was initiated 
in Brantford as well as in two U.S. cities to investigate the effects of fluoride to reduce 
tooth decay in children of school age. As a result of these fluoridation studies, it was 
concluded that tooth decay could be reduced by 60 to 70 percent below the rates of 
tooth decay experienced in the same communities before treatment was started^ 

The treatment plant remained unchanged until 1962 when the plant was expanded and 
modifications were made to the chemical treatment. At the time of this 1962 expansion, 
modifications included a new intake structure, screen house building, pre-treatment 
basins for chlorine contact and carbon contact, low lift pumping station, and flash mixing 
chamber. 

The Brantford Water Distribution System supplies three pressure zones, as shown in 
Figure 2. The Holmedale High Lift Pumping Station, located on the Brantford Water 
Purification Plant site, supplies water to the low level Pressure District 1. Two booster 
pumping stations located on Albion Street and Park Road supply the high level pressure 
districts. The low level pressure district covers the older residential and industrial sections 
as well as the commercial core area. Pressure District 2, fed from the Albion Street 
booster pumping station, services higher iands in the north end of the City. This land 
is primarily residential with some commercial strip development along King George Road 
and newer industrial park development towards the eastern sections of the District. The 
Park Road booster pumping station serves Pressure District 3, the higher land at the 
eastern end of the City, where the primary land use is industrial. 

The Brantford Water Purification Plant is operated by the Brantford Public Utilities 
Commission. 
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Water Purification Plant Overview 

The Brantford Water Purification Plant receives its raw water supply from the Holmedale 
Canal which is connected to the Grand River upstream of the water supply plant. The 
intake is a 1200 mm (48") diameter intake pipe drawing water from approximately 
midstream in the canal. The major physical and chemical process units employed at 
the Plant are as follows: 

a) Pre-chlorination; . ' . 

b) Screening; 

qj pre-treatment basins for chlorine contact (provided with aeration to prevent 
freezing); 

d) Carbon contact basins; (provided with aeration to prevent freezing); 

e) Low lift pumping; 

f) Pre-ammoniation; - ■' 

g) pH adjustment using calcium hydrate; . • ' 
h) Flash mixing; 

i) Coagulation/flocculation/sedimentation; 

j) Filtration; 

k) Fluoridation; 

. I) Water storage; 

m) Post-chlorination or de-chlorination with sulphur dioxide; 

n) Post-ammoniation; 

o|.- High lift pumping. . 

These major process units are described in detail in Section C of this report. 

As indicated in Figure No. 1 , the water treatment plant occupies only a very small section 
of the dyked area of the water plant site. There appears to be ample land available for 
future plant expansion and for the provision of future waste handling facilities, including 
even the very land intensive freeze-drying process for water plant waste. 

Raw Water and Treated Water Quality 

The Brantford water Purification Plant obtains its water supply from a relatively poor raw 
water source, the Grand River. 

Upstream of Brantford, at least 15 municipal sewage treatment plants discharge their 
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effluent along with storm sewer discharges from the same communities. In addition, there 
are at least 5 industrial waste treatment plants which discharge directly to the Grand River. 
The Grand River also receives the surface runoff from the intensive agricultural activities 
of Brant, Wellington and Oxford Counties and Waterloo Region. 

The Brantford Water Purification Plant has consistently produced treated water quality in 
compliance with the Ontario Drinking Water Objectives, in spite of the relatively poor raw 
water quality of the Grand River. 
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SECTION A . 

RAW WATER SOURCE 

A.1 GENERAL 

A.1.1 Grand River and Holmedale Canal 

The source of water for the Brantford Water Purification Plant is the Holmedale 
Canal which connects to the Grand River approximately 1300 m upstream of the 
water plant. 

The Grand River watershed is one of the most intensively used watercourses 
from the standpoint of effluent disposal and water supply in the Province of 
Ontario. 

Upstream of the City of Brantford, the Grand River and its tributaries receive 
municipal effluent discharge from Paris, Gait, Preston, Hespeler, Guelph, 
Kitchener, Waterloo, Elmira, Elora, Fergus, Grand Valley, Drayton, St. Jacobs, 
Ayr, New Hamburg, etc. Besides the industries which discharge indirectly via the 
above-mentioned municipal effluent discharges, the industries which discharge 
directly to the Grand River watershed include the following: American Standard, 
Division of Wabco (metal fabricator), Cambridge; J.M. Schneider [nc.(meat 
processor), Ayr; Rothsay, (The Rendering Division), Rothsay; Stanley Hardware 
Division of Stanley (metal fabricator). New Hamburg and TEND-R-Fresh Division 
Maple Leaf Mills (meat processor), Petersburg. 

Upstream of the confluence of the Holmedale Canal and the Grand River, there 
are two direct storm sewer discharges to the Grand River. One is a 1 ,050 mm 
storm sewer at the foot of Riverview Street approximately 550 m upstream and 
the second, a 900 mm storm sewer discharging from Scarfe Gardens, 
approximately 800 m upstream. At least eight other storm sewer discharges 
appear to discharge to receiving streams which would be tributary to the Grand 
River system further upstream. 

East of the water plant, the Brantford PUC controls the operation of a 
mini-electrical generator which utilizes water from the canal as a power source. 
This mini-generating plant has a capacity of 135 kW. When necessary, such as 
during the passage of a spill along the Grand River system, the three manually 
operated head gates controlling the flow from the Grand River to the Holmedale 
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Canal can be closed thereby isolating the Holmedale Canal from the Grand River 
system. 

The length of the Holmedale Canal from the location of the head gates to the 
mini-generating plant is approximately 1 860 m. According to information provided 
by the Brantford PUC, with the headgates closed on the canal, with the plant 
utilizing approximately 45 ML/d and with the mini-generator shut down, the 
Holmedale Canal impoundment can supply the plant with raw water for 
approximately 18 hours. The Holmedale Canal must therefore have an effective 
holding capacity of approximately 34 ML 

A. 1.2 Contingency Planning 

According to the Brantford PUC, there were eight spills into the Grand River 
system during 1987. A procedure is in place whereby the brantford PUC is 
informed by either the MCE Spills Action Centre or by the Grand River 
Conservation Authority of any spills into the Grand River upstream of the water 
purification plant. Based upon the information received, a decision can then be 
made by PUC staff on whether to shut the sluice gates at the junction of the 
Canal with the Grand River. Having control over the inlet gates to the 
Holmedale Canal, the mini-generator and the water purification plant, enables the 
PUC to secure a good quality source of raw water even during instances of 
chemical spills to the Grand River system. 

The Brantford PUC has reported that the spiil occurrences in 1987 consisted of 
the following events: 

DATE SPILL/CONTINGENCY DESCRIPTION BRANTFORD PUC ACTION 

a) Jan. 10 Spill containing volatile 

material from Joiinsons Wax . . No effect on plant operation, no action 

factory approximately taken, 

100 ft. from Canal. Spill was contained 
before it reached Canal. 

b) Jan. 23 5,000 gal. of gasoline from a Service Centre No effect on plant operation, no action 

loaded into the storm sewer in the north end taken, 

of the City. 

c) Feb. 1 3 GRCA issued flood warning No effect on plant operation, no action taken. 
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d) ■ Feb. 28 MOE reported paint spill into creek 

approximately 40 km upstream of plant. 
Spill was contained, 

e) f^ar. 6 Spills Action/Toronto reported spills 

associated with a building fire in Kitchener. 
The building contained 20 to 40 gal. of 
surfactants, dye, acetic acid. Water used to 
combat the fire drained into the Grand River. 
GRCA informed the PUC that there would be 
approx. 15 hours lag time before the spill 
reached the plant. 

f) May 27 A fire took place in a building containing 

paint in Gait. 



No effect on plant operation, no action 
taken. 



The PUC closed the gates from 4:00 PM 
to 2:00 PM the following day. 



No effect on plant operation, no action 
taken. ' • 



g) May 31 Cambridge Sewage Treatment Plant 
by-passed 27,000 m^ of sewage. 



Closed gates from 2:00 PM to 9:00 AM the 
following day. 



h) July 7 A sewage overflow occurred at the Waterloo 
Sewage Treatment Plant for 1 hr. 



Closed gates from 8:00 AM to 3:30 PM. 



i) Nov. 13 The Fergus Sewage Treatment Plant 
malfunctioned due to caustic inflow 
and sewage treatment plant was 
'chlorinated only. 



Gates were closed from 10:00 PM to 12:00 
noon the following day. 



The above spills response record indicates the effective control resulting from the 
Spills Response Program of the Brantford PUC. The ability of the Holmedale 
Canal to be isolated from the Grand River and to continue to supply adequate 
raw water until spills can pass by in the Grand River is clearly demonstrated by 
the above actions. A spill of greater magnitude, however, could present a more 
difficult situation. 

A.1.3 Raw Water Sampling 

Raw water samples are obtained either directly from the Canal via a stainless 
steel sample line to the plant laboratory for bacteriological analysis or from the 
pre-treatment basins for other analyses. Under the Drinking Water Surveillance 
Program (DWSP), the Ministry of the Environment Laboratory analyzes samples 
submitted by the Brantford PUC for general chemistry (monthly), metals (three 
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times a year), purgeabte organics (monthly), organochlorides (monthly), and 
bacteria (monthly). As part of MOE's surface water quality monitoring program, 
samples are also taken monthly from the Holmedale Canal at the water 
purification plant site. 

Although this Water Treatment Plant Optimization study was to assess 1984, 
1985 and 1986 sample analysis results, 1984 general raw water data was not 
available. In 1984, no samples for general chemistry analysis of raw water were 
submitted to MOE by Brantford PUC staff. For the years 1985 and 1986, the 
MOE Laboratory analytical results for samples submitted by the Brantford PUC 
for general raw water quality parameters varied as follows: 

Turbidity (FTU): 1.39 to 33.80 

Colour (TCU): 11.5 to 35.0 (based on 1986 records only) 

Temperature (°C): 2.00 to 25.00 

Alkalinity (mg/L as CACO3) 135.0 to 245.8 

Hardness (mg/L as CACO3) 223.0 to 337.0 

pH 8.10 to 8.69 

Ammonium nitrogen total (mg/L) <0.07 to 0.55 

Table A.I has been prepared summarizing certain key raw water quality 
parameters examined under DWSP, These samples were taken from the 
Holmedale Canal adjacent to the Brantford Water Purification Plant. This ten 
year record period does not appear to show any signs of deterioration in water 
quality despite the significant population increases and resulting effluent 
discharges that would have occurred in the watershed during this time frame. 

For discussion purposes the quality of the water is considered in the following 
sections under the categories of physical, chemical, microbiological, and 
radiological raw water quality. The source and methods used for determining 
quality, validity of data and seasonal trends have been noted where applicable. 

A.2 PHYSICAL WATER QUALITY 

The physical characteristics of water include colour, temperature, taste and 
odour, and turbidity. Although the physical characteristics of water do not directly 
affect the safety of supply to the consumers, they may cause aesthetically 
objectionable effects which will impact on the acceptability of drinking water to the 
consumers. Physical water quality parameters can, however, indirectly affect the 
safety of water supply. For instance, the presence of turbidity may interfere with 
the effectiveness of disinfection techniques and may serve as a source of 
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TABLE A.I 
BRANTFORD WATER PURIFICATIOH PLANT 
RAW WATER QUALITY - HOLKEDALE CANAL 



PARAMETER 1979 1980 1981 198Z 1983 1984 1985 1986 1987 1988 

*32 *31 *Zt, "ZS *27 t« 23 22 17 IT 



Colour <TCU) 
(except * which 
are fn HCU) 

Total P <(ng/L> 

BOD^ (mg/L) 



Diss, 0, (mg/L ) 



Turbidity (FTU) 

Total NHj-H (mg/L) 

Total Organic -N (mg/L) 

Total Coliforns 
(Geometric Mean) 

F ecal CoM forms 
(Geometric MeanJ 



0.07 


0.09 


0.11 


O.U 


0.13 


0.08 


0.07 


0.09 


0.07 


0.08 


1.0 


1.1 


1.0 


1.3 


2.1 


0.9 


1.7 


2.4 


1.3 


1.7 


11.1 


11 .8 


11.3 


12.2 


11.4 


8.6 


10.5 


10.1 


10.3 


10.4 


7.7 


17.1 


4.5 


17.3 


21.7 


9.3 


11.8 


21.1 


14.5 


13.7 


0.18 


0. U 


0.16 


O.U 


0.08 


0.18 


0.17 


0.19 


0.12 


0.23 


0.71 


-- 


-- 


0.70 


0.79 


0.60 


0.59 


0.67 


0.57 


0.65 


Vr«i 


1367 


3775 


2617 


786 .. 


2509 


1193 


2401 


--. 


.• • 



52 186 116 148 109 69 1Z8 159 62 SO 



■tk 
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nutrients for the growth of micro-organisms. The temperature of water can 
indirectly affect the safety of the supply due to the temperature affects on the rate 
of growth of micro-organisms. Colour can also indirectly be a health affect in that 
some colour producing substances have been found to be trihalomethane 
precursors. ' . 

COLOUR 

Table 10 in Appendix 2 lists the coiour levels for the raw and treated water. The 
Brantford PUC staff only started sending raw water samples for colour analysis 
to the MOE lab in 1986. MOE results for 1984 and 1985 for samples collected 
by PUC staff are therefore not available. The MOE 1986 raw water sample 
analyses results indicate that the colour levels averaged 20 TCU (true colour 
units) and varied from 11.5 to 35.0 TCU. 

Another source of raw water quality information, the MOE surface water 
monitoring program, was checked for raw water sampling results. -A regular 
sampling point is at the Holmedale Canal at the water works park foot bridge. 
A review of these sample results indicates that the 1984, 1985 and 1986 colour 
levels averaged 18, 23, and 22 TCU. 

According to the data shown in Table 10, there appears to be no seasonal 
trends to the colour content of the raw water source. 

TEMPERATURE 

Table 10, Appendix 2, shows that, the daily temperature of the raw water at the 
Brantford plant varied from 2.00 °C in January 1985 to 25.00 "C in August 1986. 
The palatability of drinking water is enhanced by its coolness, thus it is desirable 
that the temperature of drinking water be less than IS'C. 

TASTE AND ODOUR 

According to the Brantford PUC staff, there are an average of two reported taste 
and odour complaints per month. When powdered activated carbon (PAC) was 
used at the Brantford Water Purification Plant during March, April and September 
of 1 986, there were no complaints pertaining to taste and odours received during 
these months. 

There are no formal records kept regarding taste and odours. The nature of the 
complaints received are generally of the odour type, generally described as 
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chlorinous, or medicinal in nature. When taste and odour complaints are 
received, the PUC sends service personnel to the problem site and the 
watermains are flushed at the nearest hydrant. After the flushing operation, a 
sample is tal<en either at the site from which the complaint originated or at the 
hydrant, if the site is inaccessible. Turbidity and total chlorine residual 
evaluations are carried out on the sample. From past experience, it has been 
normal that the flushing of the hydrant solves the odour problem in the area. 

TURBIDITY 

The turbidity of the raw water as measured at the plant is tabulated and 
summarized in Table 2.0, Appendix 2. The levels measured at the MOE 
laboratory are summarized in Table 10, Appendix 2. 

The raw water turbidity as measured at the Brantford plant is highest in the 
Spring and Fall, possibly due to snow melt run-off in the Spring and rainfall 
run-off in the Fall. The 1986 average raw water turbidity, as measured by plant 
staff in samples taken from the pre-treatment basins prior to carbon addition, was 
14.57 FTU. 

The average monthly raw water turbidity as measured by operations personnel 
varied from 3.36 FTU (December 1986) to 35.31 FTU (March 1986). The raw 
water turbidity as measured by the Ministry of the Environment varied from 1.39 
FTU (August 1986) to 33.80 FTU (February 1985). 

The raw water turbidity analysis results from the MOE surface water monitoring 
program based on samples taken from the Holmedale Canal in 1984, 1985 and 
1986 averaged 9.3, 11.8 and 21.1 FTU. 

A.3 CHEMICAL WATER QUALITY 

m . 

The plant operations staff measure the raw and treated water pH two or three 
time daily in the plant laboratory using an Orion Research expandable ion 
analyzer. 

The raw water pH measurements varied from 8.10 (July to September 1986) to 
8.3 (January, February, April and June 1986). Table 2.0, Appendix 2, contains 
the plant raw water pH measurements. 
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The raw water pH is also measured by the MOE Laboratory and the results 
correspond closely to the plant laboratory measurements. The MOE Laboratory 
pH results (see Table 10, Appendix 2) varied from 8.10 (January 1985) to 8.69 
(April 1986). 

The normal suggested range of pH in drinking water is between 6.5 and 8.5. 
Both raw and treated water pH levels are normally within this range in Brantford. 
At pH levels above 8.5, mineral incrustations and bitter taste can occur. At pH 
levels below 6.5, corrosion can be a problem. It should also be noted that at pH 
levels above 8.0, there is a progressive decrease in the effectiveness of chlorine 
disinfection and aluminum coagulation processes. With the Brantford raw water 
pH being typically above this level, some decrease in effectiveness of chlorine 
disinfection and alum coagulation may be apparent. The dosages of chlorine 
and alum, as utilized at this plant, and the detention times provided, however, 
appear to allow the water to be effectively treated. This matter is discussed in 
more detail in later sections of this report. 

Inorganic Parameters - 

The only inorganic chemical parameter measured at the plant laboratory is 
fluoride, which is discussed below. The chemical parameters relating to health, 
aesthetics and process which are analyzed by the f^OE Laboratory include 
aluminum, iron, fluoride, hardness, magnesium, alkalinity, chloride, nitrate, nitrite, 
copper, and manganese. The results of raw and treated water analyses by the 
MOE Laboratory are contained in Tables 9 and 10, Appendix 2. 

The treated water concentrations of the above inorganic chemical parameters are 
all well below the maximum acceptable limits of the Ontario Drinking Water 
Objectives. « 

ORGANIC PARAMETERS 

The organic chemical parameters that are measured at the MOE Laboratory are 
organic nitrogen, various trihalomethanes, RGBs, and organochlorides. The raw 
and treated water concentrations of the above organic chemical parameters are 
contained in Table 10, Appendix 2. The three year summary of the listings of 
Table 10 are contained in Table 9, Appendix 2. 

All treated water concentrations of the above-mentioned organic parameters are 
within the maximum acceptable limits. The concentrations of organic nitrogen, 
however, in the raw and treated water are in excess of the maximum desirable 
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concentrations outlined in the Ontario Drinking Water Objectives. It should be 
noted that maximum desirable concentrations do not relate directly to health 
concerns but rather to aesthetic considerations or parameters. 

ALKALINITY 

The raw water alkalinity was found to vary from 135.0 to 245.8 mg/L as calcium 
carbonate (CACO3). The summary of the 1985-1986 alkalinity levels is shown in 
Table 9, Appendix 2, and the individual results for both years are shown in Table 
10, Appendix 2. 

Alkalinity in the range of 30 to 500 mg/L as calcium carbonate is generally 
acceptable according to the Ontario Drinking Water Objectives. An adequate 
level of alkalinity is required to ensure that optimum floe formation can take place 
during coagulation processes but not so high as to cause gastrointestinal 
discomfort or irritation. Adequate alkalinity levels are also necessary to ensure 
that a proper chemical balance results so that the water is neither corrosive nor 
encrusting. 

The raw water alkalinity results shown in Table 10, Appendix 2, for 1985 and' 
1986 indicate that the alkalinity experiences seasonal variations. The alkalinity 
values are higher, typically in excess of 200 mg/L, in the cooler months and 
decreases in warmer months to levels as low as approximately 160 mg/L 

HARDNESS 

The 1985 and 1986 hardness concentrations are shown in Tables 9 and 10, 
« Appendix 2. The raw water hardness was found to vary significantly from 223.0 

to 337.0 mg/L as CACO3. The hardness variations tend to follow the same 
seasonal trends as the alkalinity levels discussed above. 

The Ontario Drinking Water Objectives indicate that water supplies with hardness 
greater than 200 mg/L are considered poor but have been tolerated by 
consumers. 

A.4 MICROBIOLOGICAL WATER QUALITY 

The Brantford Water Purification Plant laboratory does not have facilities to 
conduct particle or algae counts, but microbiological analyses have been 
performed in the plant laboratory since 1986. The bacteriological testing 
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procedures used in the Brantford Water Purification Plant laboratory are the same 
techniques as adopted by the MOE. Presumptive tests are conducted. If positive 
tests occur, then qualitative tests on total coliform, background, fecal coliforms, 
etc. are performed using presumptive test methods and quantitative tests 
methods on total coliforms, background, fecal coliforms, etc. are performed using 
plate counts from membrane filter techniques. 

The frequency of bacteriological testing at the Brantford Water Purification Plant 
during 1986-87 was the same as that of the MOE Laboratory. Duplicate samples 
are taken and one is sent to the MOE laboratory for analyses and the other 
sample is used for inplant laboratory analyses. The reason for instituting this 
duplication of analyses has been due to the fact that there have been conflicting 
results between the Ministry of Health Laboratory and MOE Laboratory results for 
samples taken at the same points in the distribution system. 

Twelve distribution system samples, one raw water sample and five plant 
samples are taken weekly by Brantford PUC staff and sent to the MOE 
Laboratory for microbiological tests. As mentioned above, duplicate samples are 
analyzed at the Brantford Water Purification Plant laboratory. The Department of 
Health also collects weekly samples for bacteriological testing. These weekly 
• ■ samples consist of a total of 65 distribution system samples from within the City 
and 15 distribution system samples from within the Township. The Department 
of Health does not do any raw water bacteriological testing. The analytical 
technique utilised by the Department of Health is the membrane filter technique. 

The results of the MOE laboratory bacteriological testing are shown in Tables 7, 
' ' . 9, and 10, Appendix 2, for the years 1984 to 1986. 

The results of the 1986 raw water samples are summarized in the following 
tables: A.2 and A.3. ■ . 
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TABLE A.2 

Brantford Water Purification Plant 
Summary of Bacteriological Testing (1986) 
Total Conforms 



RAW 
MPN WATER 

Absent 

1-100 14 

101-5000 30 

>5000 3 

Total Number of Samples ' 47 



TABLE A.3 

Brantford Water Purification Plant 

Summary of Bacteriological Testing (1986) 

Fecal Coiiforms 

RAW 
MPN WATER 

Absent d ■ 

0-10 . ' . 12 

11-500 ■ 34 

>500 1 

Total Number of Samples 47 
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Based upon the above raw water bacteriological quality, it is apparent that the 
Brantford Water Purification Plant is drawing water from a relatively contaminated 
source. This points out the need for highly effective disinfection for this plant. 
As will be discussed in Section F of this report, this plant has demonstrated that 
it has extremely efficient disinfection capabilities. 

A.5 RADIOLOGICAL WATER QUALITY 

At the Brantford Water Purification Plant no radiological analysis are performed 
on raw or treated water. 
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SECTION B 
FLOW MEASUREMENT 

B.I GENERAL 

Based on flow equipment nameplate data, Table B.1, at the end of this section, 
has been prepared to identify the flow elements and secondary instrumentation 
in use for the period 1984 - 1986. Table B.2 summarizes the flow ranges and 
primary element calibrated differential pressures. 

B.2 RAW WATER FLOW MEASUREMENT 

The raw water is pumped by four low lift pumps. Constant speed pumps Nos. 
1 , 3 & 4 discharge through a 600 mm header and the variable speed pump No. 
2'discharges through a 750 mm header. The two flows are individually metered 
as raw water flows No. 1 and No. 2. 

The raw flow as measured by the Dall tube (Raw Water Flow No. 1) on the 600 
mm low lift discharge header for the constant speed pumps was considered 
inaccurate and the use of this device ceased in the fall of 1985. Secondary 
instruments would not maintain a zero signal when a no flow condition existed 
eg. discharge valve closed. Under this condition, the transmitter would indicate 
a flow which would vary between 0-8% of fljll scale. In addition the flow 
transmitter could not be calibrated to better than 3-5% accuracy between 10% 
and 25% of flow. This type of accuracy is typical of electronic flow transmitters 
manufactured in the late I970's and early 1980's. As a result, a new transmitter 
was installed in 1987 which has an accuracy of ±1% over a 10:1 flow range. 

B.3 TREATED WATER FLOW MEASUREMENTS 

The total treated water flow is pumped to the distribution system through three 
discharge lines: 

High Lift Une No. 1 500 mm (0-14 MIGD) 

High Lift Une No. 2 450 mm (0-14 MIGD) 

High Uft Une No. 3 (Diesel) 450 mm Unknown 
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High Lift discharge lines No. 1 and No. 2 each have a Venturi tube and flow 
transmitter. The output from the transmitters is summated, recorded and 
totalized. High lift (diesei) No. 3 has a Dail tube installed, however, there is no 
secondary instrumentation, therefore, no flow records are available. 

In 1984 and early 1985, the treated water flow measurement was considered to 
be inaccurate by operations personnel. Operators felt that the flow indication did 
not agree with the high lift pump capacities. As a result, in February 1985, 
Simcoe received from B.I.F., the Venturi tube manufacturer, the tube constants 
required to calculate the differential produced. It was determined that the 
calibration of the existing differential pressure transmitters were in error. As a 
result, new instrumentation was installed to correct the problem. The following 
is the calibration changes required: 



CALIBRATION 

Treated Water No. 1 ■ Treated Water No. 2 

Old New Old New 

703" 624" 495" 422" 

@ 14 MIGD @ 14 MIGD @ 14 MIGD @ 14 MIGD 

B.I.F. Constants 

18" X 9" Venturi 276" W.C. @ 7770 USGPM 

20" X 10" Venturi 276" W.C. @ 9598 USGPM 

Based on the new differentials as compared to the old differentials, the full scale 
differential errors are: 

Treated Water No. 1 12.6% 
Treated Water No. 2 17.2% 
Average 14.9% 
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The average differential error of 14.9% equates to approximately 7.0% of full scale 
flow. It can be seen that the flow error could account for a maximum of 1.96 
MIGD low reading. As the differential error varies from 1.66% to 14.9% the flow 
error varies from approximately 1% to 7%. It can be concluded that any flow 
records prior to May of 1985 had a significant error and were not reliable. 

The flow transmitter installed in May 1985, in service to March 1987, had an 
accuracy of ±1.0% over a 10:1 flow range. These flow signals were inputted 
into a temporary data acquisition system which maintained minimum hour, 
maximum hour, daily average and daily total flow. 

In March of 1987, the Brantford Public Utilities Commission awarded a contract 
to install a new 750 mm discharge header which includes a new magnetic type 
flow meter. The flow signal is presently monitored by the temporary data 
acquisition system. 

B.4 BACKWASH FLOW MEASUREMENT 

The backwash pumps take filtered water from the clearwell and pump it upwards 
through the filter. There are two pumps, one at each end of the backwash 
header. The backwash flow from pump No. 1 is measured by an anubar primary 
element inserted into a 400 mm section of pipe in the discharge header. The 
flow measurement point is 1.2 m from a 90 degree elbow on the pump 
discharge. This condition allows for only 3 pipe diameters of straight run before 
the measurement point. For idea! flow measurement, there should be 10 pipe 
diameters before the point of measurement to achieve the best hydraulic 
conditions. The accuracy of this flow installation therefore cannot be stated. 

Backwash pump No. 2 does not have a flow meter installed. This pump is used 
as back-up to pump No. 1. . 

To further complicate the backwash flow measurement, the backwash header 
would partially drain under no flow conditions which would cause air to become 
trapped in the hydraulic sensing lines to the flow transmitter. This condition 
caused inconsistent readings. A new paddle wheel type flow meter was installed 
in August of 1988 to eliminate this problem. 
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B.5 FILTERED WATER FLOW MEASUREMENT 

Each filter effluent flow line is equipped witfi a primary element and a pneumatic 
output differential pressure transmitter as a secondary instrument. RIters No. 1 
and No. 2 are equipped with an orifice plate type primary element Filters No. 
3, 4 and 5 are equipped with Venturi-type primary elements. Flow signallinear- 
Ization is accomplished by a pneumatic square root extractor connected to a 
local indicator in the fitter console. RIters No. 1 and No. 2 each have a single 
effluent line. Filters No. 3, 4, and 5 are split type, each having dual effluent lines, 
one fi-om each half. 

B.6 CONCLUSIONS 

As can be seen from the data presented that the flow metering within the plant 
which existed prior to 1 986 was inaccurate in the areas of raw water flow, treated 
water flow, and backwash flow. This resulted in inadequate flow metering and 
the collection of questionable flow data. 

During the years 1986 - 1988, the following changes were made by the Brantford 
Public Utilities Commission: 

1) New treated water flow meter installed in 1987. 

2) New filtered water flow meters installed in 1986. 

3) New backwash flow meter installed In 1988. 

4) New raw water No.1 flow meter installed in 1987. 

All primary flow elements which have no nameplate data, were removed from 
service where possible to verify actual dimensions. 
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TABLE B.I 

BRANIfORD WATER PURIFICATION PLANT 

fLOW HETERIHG EQUIPMENT t19S4 - 1966) 



SERV ICE 

1 . Raw Water System 

A) Rau Water No. 1 



HUHBCR TYPE & CAPACITY RANGE 



Kent instrunents 

Dan Tube 

0-14 niGD a 1 15.92" U.C, 



LOCATION 



600 mm Rau uater 
dl schsrge header 
for pumps 1,3.4 



INSTRUHENTAT ION 



^oca t ! Honeywell 

Pneumatic Tranemftter 

( Recorder/Total i ler 

0-14 HICD 

Remote: Pneumatic 

indicator 



B) Raw Water No. 2 1 



f i Bcher t Porter 
Hagnetlc Flow Heter 
Nodet 10DU3SA 
Meter factor 31.0819 
Velocity Factor 7.75x10 
0- U H IGD 



-6 



750 mm Raw Water 
diacharge header 
for pump 2 



Local ; None 
Remote ; Recorder 
ttotal iter 0-14 HIGD) 



2 . Filter Effluent 
A) Filter No. 1 



f i scher t Porter 
Orifice Plate 
0-42" W , C. 
0-5 HIGD 



P f pe Gallery 

450 mm ef f I uent I tne 



- Fitter Conso I e 



Local ; Transmitter 

F I scher t Porter 

model DP13212ABBX 

Cal 0-42" W.C. 

Range 0- 5 HI CD 

pneuma tic output 

3- 15 psi 

Recorder Indicator 

0-15 HIGH filter 

console 

Pneumatic square root 

extractor 



03 



SERVICE 



TABLt B.I (Cont'd.) 
WUHBER TIfPE S CAPACITY RANGE lOCATlOW 



t HSTKUHEHTAT lOM 



A) Filter No. 2 



1 



Fischer & Porter 
Orifice Plate 
- 4 2 •' U . C. 
0-5 HICD 



- Pipe Gallery 

450 mm ef f luent I f ne 



- Filter Console 



• Loot ; Transmitter 
Fischer t Porter 
model DP13212ABB)( 
CalO-42"U.C. 
Range 0-5 HICO 
Pneumatic output 
3-15 p«( 

Recorder Indicator 
0-15 HIGD f i I ter 
console 

Pneumatic square root 
extractor 



C ) Filter No. 3 

t ) Ef f luent No . 3A 



Bl F 

Vert ur i 
0-3 Ht GD 
0-46" W . C, 



Pi pe Gallery 

250 mm effluent line 



- Filter Console 



Local; Transmitter 

Fischer t, Porter model 

50DP/3212ABBX 

Csl 0-46 ■• U.C. 

Range 0-3 HIGD 

Pneuma t i c output 

J-15 ps i 

Recorder indicator in 

filter console or 

extractor 



i ) Ef f luent No. 3B 



B I F 

Vent ur i 
0-3 H I GO 
0-46" U.C. 



Pipe Gallery 

250 mm ef f I uent I i ne 



Filter Console 



Local ; Transmitter 

Fischer & Porter model 

50DP/3212ABBX 

Cal 0-46" W.C. 

Range 0-3 HIGD 

Pneuma t i c output 

3-15 ps i 

Recorder indicator in 

filter console or 



CD 

cr 



SERVICE 



TABLt B.I ( Cont 'd . ) 
HUHBER TTPE t CAPACITY WAMGE ^0'^*^'°'' 



mSTRUHEWTATlON 



0) filter Ho. 4 

i ) E f f luent N O . 4A 



i I ) 



E f f I uent Ho . 4B 



BI F 

Ventur i 
0-3 HIGO 
0-1,6" « . C 



B I F 

Vent ur i 
0-3 KIGO 
0-46" W . C , 



- Pipe Gallery 

250 mm ef f luent I ine 



Filter Console 



P i pe Gallery 

250 mm ef f I uent I ine 



Filter Consol e 



Local : Transmitter 

Fischer £ Porter model 

500P/J212ABBX 

C«l 0-46" U.C. 

Range 0-3 Ml GO. 

Pneuma tic output 

3- 15 psi 

Recorder indicator in 

J i I t ef c onso I e or 

extractor 

local: Transmitter 

Fischer 1 Porter model 

5O0P/321ZABBX 

Cal 0-46" W.C. 

Range 0-3 HICO 

Pneumat i C ou t pu t 

3-15 psi 

Recorder indicator in 

filter c onso I e or 

enlractor 



6) Filter Mo. 5 

i) Effluent Ho. 5A 



B I f 

Ventur i 
0-3 HIGO 
0-46" U.C. 



Pipe Gallery 

250 mm ef f I uent I ine 



Filter Console 



- t q c a I : Transmitter 

Fischer t Porter model 

50DP/3212ABBX 

CbIO-46"U.C. 

Range - 3 H I GO 

Pneuma tic output 

3-15 psi 

Recorder indicator in 

filler c onfio I c or 

extrsf tor 



CD 
O 



SERVICE 



TABLE 6.1 ( Cent 'd. 1 
WUHBER TYPE t C*PAC 1 T X RANGE lOCAT I ON 



1 MSTRUHEHTAT lOH 



i j ) Ef f luen t Ho. 5b 



B [ F 

Ven t ur i 
0-3 M I GD 
0-46" U , C . 



P 1 pe Ob I 1 e r V 

250 mm effluent I i ne 



Filter Conso i e 



I PC ■ 1 : Transmitter 

Fischer t Porter model 

500P/3Z1 2ABBX 

C»l 0-46" W.C. 

Range 0-3 HI CD 

Pneumatic output 

3-15 ps i 

Recorder indicator in 

filler console or 

extractor 



Treated Water System 



A ) N i 9 h Lift 

Discharge 1 



B I F 

20" Ven t ur i 



500 mm discharge line 



Control Room 



L c e I : Transmitter 
Fischer I Porter model 
S0DP34 1 ZABBX 
0-495" U . C . 
0-14 Ml GD 
R emo t e : Recorder/ 
Total iler (common 
flow 1 t 2) 



B ) Nigh Lift 

Discharge 2 



C ) M 1 gh L i f t 

Diesel No. 1 



B I F 

18" V e n t u r « 



- 450 mm discharge line 



Kent 

18" D a I I 

No serial 



Control fi oom 



450 mm diesel discharge 
L i ne 



Local : Transmitter 
Fischer S Porter model 
500P34 1 2AHBX 
0-703" U. C . 
0-14 HI GD 
H emo t e: Recorder/ 
Totalizer (common 
flow 1 4 2) 

N one 



a 



plate 



SERVICE 



TABLE fl . 1 (Cont ' d. ) 
MUMBEH TYPE I CAPACITY RAHCE lOCATlOW 



INSTRUWEMT*! lOM 



(t , Fitter B»et(w»sh 



1 



IS" Annubsr 
Hodel ANR-76 



- filter Pipe Gallery 



Local ; Transmitter 
F oxbor o 
model H35389E 
Range 0- 180" W.C. 
Output 3-15 ps i 
Remote - Recorder 
Fischer i Porter 



qj 



B4i 



• TABLE B.2 
BRANTFORD WATER PURIFICATION PlJiiNT 
FLOV KZTERS - RAN GES ASP DIFFERENTIAL PRESSURES d96A - 1986) 



SERVICE 

High Life No. 1 
High Life No. 2 
High Lift Diesel 
Low Lift No. 1 
Low Lift No. 2 
Backvash 
Filter No. 1 
•Filter No. 2 

* Filter No. 3a 

* Filter No. 3B 

* Filter No, Uh 

* Filter No. i.B 

* Filter No. 5a 

* Filter No 5B 



No ce . 



Range 

. \U MIGD 

- U HIGD 

** Not KnQun 

• li, MIGD. 

- U MIGD 

■ 10,000 igpm 

■ 5 MIGD 

- 5 .*^IGD 

• 3 MIGD 

• 3 MIGD 

- 3 MIGD 

- 3 MIGD 

. 3 MIGD 

• 3 MIGD 



DIFFERENTIAL 

703" W.C. 
495" W.C. 

(? U5.92" W.C 
@ magnetic 
@ 121.0" W.C. 
k ^2" W.C. 
(? 42" W.C- 
(3 46" W.C. 
Q 46" W.C. 
@ 46" W.C. 
§ 46" U.C, 
<§ 46" W.C. 
$ 46" W.C. 



** 



Filters .^o 3. u and 5 each have a single inlet gaze 
but dual filter oeds and effluent flow meters, 

The high lift diesel flow line has a Dall tube 
installed, however, no secondary instruments exists. 



FLOW METERS (1936 to present) 
SERVICE 



High Lift 


No. 1 


High Lift 


Diesel 


Low Lift No 1 


Low Lift No 2 


Backwash 




Filter No 


1 


Filter No 


2 


Filter No. 


3a 


Filter No. 


3B 


Filter No. 


i-A 


Filter No. 


i.5 


Filter No. 


JA 


Filter No. 


5S 














c 





130 ML/D 
620 L/s 

6i ML/D 
65 ML/D 
800 L/s 
2 50 L/s 
250 L/s 
150 L/s 
150 L/s 
150 L/s 
150 L/s 
150 L/s 
150 L/s 



DIFFERENTIAL 



rragme te r 
120" W.C. 
121,3" ■,' 
magme ter 



Dall tube 
: Dall z-Mifr 



37.9" W.C. orifice plate 

37".9" W.C. orifice plate 

41. 5" W.C. Venturi tube 

41.5" W.C, Venturi tube 

41.5" W.C. Venturi tube 

41.5" W.C. Venturi tuLt 

41.5" W.C. Venturi tube 

41.5" W.C. Venturi tube 
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SECTION C 
PROCESS COMPONENTS 

C.1 GENERAL 

The following sub-sections describe the treatment process components of the 
Brantford Water Purification Plant. A plan of the plant layout Indicating the 
location of major process units is included as Figure 0.1. A general schematic 
of the water plant process is indicated in Figure C.2; a simplified block schematic 
of the major plant components is presented in Figure 0.3; and a general 
process and piping diagram of plant operations is provided in Figure 0.4. 

The present process components at the Brantford Water Purification Plant include 
screening, low lift pumping, flash mixing, coagulation, flocculation, sedimentation, 
filtration and high lift pumping. Chemical treatment consisting of pre-and 
post-chlorination. powdered activated carbon addition, fluoridation, pre- and post- 
ammoniation, sulphur dioxide for dechlorination, coagulation using aluminum 
sulphate as the primary coagulant with activated silica as a coagulant aid and 
with calcium hydroxide addition for pH adjustment. 

Although al! possible actions have been taken to accurately describe the process 
components including the reviewing of all available contract drawings and 
previous reports, and, where possible, by confirming details in the field, there are 
some process details in doubt. In particular, there are no contract drawings 
showing the modifications which were made to convert from hydraulic to 
mechanical mixing in the existing flocculation tanks. The exact dimensions of the 
flocculation and sedimentation tank components are therefore not documented. 
The Brantford PUC has indicated that overall plant drawings are to be prepared 
to show the current status of the entire treatment plant. This work was not 
completed at the time of this study. 

C.2 DESIGN DATA 

C.2.1 Capacity 

The Brantford Water Purification Plant has a rated capacity of 90.9 ML/d (20 
MIGD) at the present time. Although reference, in the MCE Inspection Report for 
October and November 1986, was made to a filtration capacity of 1 14 ML/d (25 
MIGD), this rating would require a filtration rate of 16.2 m/hr (5.5 IGPM/FT ), 
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which is considered excessive for rating purposes. A treatment capacity of 
90.9 ML/d (20 MIGD) would require a filtration rate of 12.9 m/hr (4.4 IGPM/FT^, 
which although somewhat in excess of the MOE Water Treatment Plant Design 
Guidelines (12 m/hr), would appear to be justifiable in the case of the Brantford 
Water Purification Plant. 

Over the three year period from 1984 to 1986, the plant operated at an average 
maximum day flow of 56 ML/d (12.3 MIGD) and an average day flow of 47 ML/d 
(10.3 MIGD). These flow rates are based on averages over the duration of the 
study. The maximum day treated water flow for the three year period from 
1984-1986 was 70.0 ML/d (16 MIGD) in July of 1986. 

C.3.1 Intake 

The raw water for the Brantford Water Purification Plant is obtained from the 
Grand River via the Holmedale Canal. The confluence of the Holmedale Canal 
with the Grand River, approximately 1300 m upstream of the intake location, is 
provided with three manually operated headgates. These headgates permit the 
canal to be isolated from the Grand River during the passage of pollutant spills 
in the Grand River. With the headgates closed, with the mini-generator shut 
down and with the water purification plant drawing water at 45 ML/d, the canal 
can provide the plant with raw water for approximately 18 hours. At maximum 
plant capacity of 90.9 ML/d, the isolated canal would provide water for 
approximately 9 hours. 

The intake crib of the water purification plant is rectangular in cross section and 
has dimensions of 2.43 x 2.43 x 1 .14 m high above the canal bottom. Each side 
has a port opening of 0.91 x 1 .83 m and each port is provided with bar screens 
(12.7 mm diameter Everdur bars at 229 mm centres). 

In the three year period of the study (1984 to 1986), there have been no reports 
of frazil ice formations on the intake crib. At the present time, there are no 
provisions for backflushing if this problem does occur. 

A 1200 mm diameter, concrete pipe 96 m long conveys the water from mid 
stream in the canal to the screen chambers. It has been calculated that the 
capacity of the intake is approximately 90.9 ML/d (20 MIGD), provided the canal 
level is at least 0.8 m over the top of the intake crib. Maximum canal water level 
is reportedly 1.45 m over the top of the intake crib and under normal 
circumstances, a level of 1.42 m over the top of the intake structure is 
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maintained. 

The hydraulic survey carried out by Simcoe in November 1987 indicated that the 
friction losses in the intake pipe corresponded to a C-factor of only 50, if the 
intake structure itself is assumed to be clear of debris. An inspection should be 
made of the intake structure by a diver to determine if it has been silted in or 
blocked with debris. If the intake structure is found to be clear, the intake pipe 
should also be inspected by a diver to determine the cause of the excessive 
headlosses. After these inspections and any necessary remedial action are 
completed, the hydraulic profile should be re-surveyed to determine the effective 
C-factor of the intake pipe and the overall intake capacity. 

A pre-chlorination diffuser is located 15.2 m upstream of the screen house in the 
1200 mm diameter intake pipe. 

C.3.2 Screening 

The intake pipe discharges by gravity into the channels of the screen house. The 
flow splits into two screen chambers, each equipped with two screens in series. 
The screens are each 3.7 m high by 1 .3 m wide. One pair of screens has mesh 
openings of 9.5 x 9.5 mm and the other pair has openings of 12.7 x 12.7 mm. 
The screens are used to prevent large debris, leaves, fish, etc. from entering the 
water purification plant. The screens are manually cleaned as necessary (up to 
3 times per day) to keep the headloss less than 150 mm. Screenings are 
landfilied in the 'dry cove' area of the water purification plant site. 

C.3.3 Pre-treatment Basins 

Two 750 mm diameter (30") pipes convey the raw water by gravity, from the 
screen house into the two pre-treatment basins. The two basins have a total 
capacity of 3476 m^ and allow for a 55 minute retention time for 90.9 ML/d (20 
MIGD) and have dimensions of 42.57 x 20.35 x 2.90 m maximum water depth. 
Each tank is formed of earth embankments, lined with a potable grade 
chlorosulfonated polyethylene 'Hypalon' membrane. 

The primary purpose of the pre-treatment tanks is to provide the necessary 
pre-chlorination contact time. When activated carbon is being used, these basins 
provide all the pre-chlorination contact time. The raw water can be aerated while 
in these tanks, by air diffusers situated along the bottom edge of the basins. 
The main reason for the aerators is to prevent freezing in the cold weather 
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periods. 

e.3.4 Carbon Contact Basins 

From the two previous basins the water flows by gravity into two smaller 
supplementary basins (10.48 x 20.35 x 2.90 m, maximum water depth) 
constructed in the same manner as the pre-treatment basins. Powdered 
activated carbon may be added at this point for further removal of compounds 
associated with taste and odour. These two carbon contact basins have a total 
capacity of 735 m^ and provide a retention time of 12 minutes at 90.9 ML/d. 

Although these basins were designed for the installation of mechanical mixers, 
no mechanical mixers are provided and any mixing is achieved hydraulically. 
These contact tanks also have diffused aeration to prevent freezing. 

Three carbon slurry tanks store the carbon prior to dosage to the carbon contact 
tanks. Each of these carbon slurry tanks is 6.4 x 6.4 x 4.0 m deep and has an 

agitator with the following specifications: 

Ughtnin Greey Model 324-RELB-10Z 
Agitator 
56 R.P.M. 
7.46 KW 

C.3.5 Low Lift Pumping 

Two 750 mm diameter (30") pipes convey the water by gravity from the carbon 
contact basins to the low lift pump wet wells. Two wet wells, one 4.9 x 4.4 x 3.1 
m maximum depth and the other 4.9 x 5.8 x 3.1 m maximum depth are provided. 
At 90.9 ML/d (20 MIGD) the wet wells provide a maximum retention time of 2.5 
minutes. 

jhere are four vertical turbine pumps (one variable speed and three constant 
speed) that draw water directly from the low lift wet well and pump it to the flash 
mixing chamber through a 900 mm diameter concrete pressure pipe. When the 
water demand of the downstream treatment units exceeds the variable speed low 
lift pump capacity and water level in the flash mixing chamber lowers, one or 
more, of the constant speed low lift pumps have to be manually turned on to 
satisfy the water demands. The variable speed low lift pump would then 
modulate its pumpage rate to maintain the water level in the mixing chamber 
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within the set point range. 

A summary of the low lift pumps is presented in the following Table C.1: 

TABLE C.1 

Brantford Water Purification Plant 
Summary of Low Lift Pumping Units 



Pump 
No 


Manufacturer 


Type 


Year of 
Purchase 


Capacity 


TDH 

(m) 


Motor 
Voltage 


m 


1 


Worthington 


Vertical 

Turbine 


1962 


31.8 ML/d 


8.5 


550 


45 


' 


Worth ington 
(Va/iabie Speed) 


Vortical 
Turbine 


1979 


63.6 ML/d 


10.3 


5S0 


112 


3 


Worthington 


Vertical 
Turbine 


1962 


31 .8 ML/d 


8.5 


ssn 


45 


4 


Worthington 


Vertical 
Turbine 


1976 


31.8 ML/d 


8.5 


575 


45 



Low lift pumps No. 1 and 2 draw from the north wet well and pumps No. 3 and 
4 draw from the south wet well. 

The total installed station capacity is 159.0 ML/d (35 MIGD) and the firm capacity 
is 95.4 ML/d (21 MIGD). 

The 500 kW standby diesel generator in the high lift pumping area can supply 
enough power to continue low lift pumping, as well as other plant operations. 



C.3.6 Flash Mixing 



Flash mixing is accomplished through the use of a mechanical mixer located in 
the concrete mixing chamber. The flash mixing chamber is 3.35 x 3.35 x 5.94 
m maximum depth with a maximum volume of 66.66 m^. 

The flash mixer is a Lightnin Greey Model 7G0-1S, and is manufactured by 
Lightnin Greey Mixing Equipment Limited. The mixer has a four wing impeller and 
is powered by a Brook Crompton Parkinson Limited 15 kW motor. The retention 
period in the 66.66 m^ flash mixing chamber is 63 sec @ 90.9 ML/d. For the flow 
rates experienced in 1986, the retention times were as follows: 
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Flow Rate 1986 Retention Time (seconds) 

Minimum Flow 
(31 ML/d) 186 

Average Flow 

(46 ML/d) 125 

Maximum Flow 

(73 ML/d) .79 



The velocity gradient provided by the flash mixing chamber is approximately 370 
s'\ assuming the power transferred to the water is 80 per cent of the motor 
nominal power rating. The retention times appear quite adequate and the 
velocity gradient is in the normal range. After leaving the flash mixing chamber, 
water flows to the three (3) flocculation tanks (east, west and south) via a baffle 
chamber. To avoid floe shear, 0.91 m diameter holes were added to the baffle 
walls during the last expansion contract. 

C.3.7 Flocculation 

Three rectangular concrete flocculation tanks are provided. All are oriented in the 
north-south direction. The two northerly tanks are referred to as the east tank 
and the west tank and the one southerly tank is referred to as the south tank. 
The east and west tanks have dimensions of 3.95 x 8.92 x 5.94 m maximum 
water depth and the south tank has dimensions of 7.99 x 7.99 x 5.94 m 
maximum water depth. The east and west tanks have volumes of approximately 
209 m^ each and the south tank has a volume of approximately 379 m^. The 
flocculation tanks are equipped with walking beam flocculators. The east and 
west tank flocculators are both driven by one 3.75 kW motor and the south tank 
flocculator is driven by a 3.75 kW motor. 

Flow is split approximately 25% to the east tank, 25% to the west tank and 50% 
to the south tank. The flocculation tanks provide an overall detention time of 
12.6 minutes at the rated capacity of 90.9 ML/d and for the flow rates 
experienced in 1986, the individual retention times were as follows: 
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Flow Rate ; Retention Times Overflow Rates 

(1986) ' (min) (m/hr) 

East/West Tanks ^ South Tank ^ East/West Tanks ^ South Tank ^ 



Minimum Flow 318 
(31 ML/d) 

Average Flow 214 

(46 ML/d) 

Maximum Flow 135 
(73 ML/d) 

Rated Capacity 108 
(90.9 ML/d) 



151 



101 



64 



51 



1.1 



1.7 



2.6 



3.3 



2.4 



3.5 



5.6 



6.9 



Notes 

1. Total volume of East/west tanks 

2. Volume of South tank 

3. Total surface area of East/west tanks 

4. Surface area of South tank 



3422 m^ 

1620 m^ 

576 m^ 

273 m^ 



I 



The normal retention times and overflow rates for sedimentation tanks are in the 
order of one hour and 1 .6 to 2.4 m/hr, respectively, at design capacity. Due to 
the lack of proportioned flow splitting between the flocculation/sedimentation tank 
units, the south tank receives considerably more hydraulic load than it should and 
the east/west tanks, although more lightly loaded than the south tank, appear to 
be hydraulically overloaded as well in terms of overflow rates at the plant's rated 
capacity. . . 

No mechanical sludge collection is provided for the sedimentation tanks. As will 
be discussed in Section D, the tanks are desludged every three weeks by 
draining and flushing operations. 

Settled water from the south sedimentation tank is conveyed to the filters via a 
rectangular flume with a width of 0.76 m. The east and west sedimentation tanks 
are connected to the filters via a rectangular flume with a width of 0.91 m. The 
south and east/west flumes are interconnected by a 0.61 m outside diameter 
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Steel pipe. At the rated capacity of 90.9 ML/d and assuming an equal flow split 
between the south and the east/west sedimentation tanks, the flow velocity in the 
filter influent flume would be 1 .13 and 0.52 m/s, respectively from the south and 

the east/west sedimentation tanks. 

C.3.9 Filters . 

The settled water is conveyed from the south and east/west sedimentation tanks 
via the interconnected flumes to 5 single media (anthracite) filter beds. The 
anthracite media is supported by a gravel bed, as shown in Figure C.5. The filter 
beds are of concrete construction, with mild steel troughs provided with stainless 
steel adjustable weirs. 

Filters No. 1 and 2, known as the south filters, were constructed In 1960. These 
single celled filters have a surface area of 49.1 m^ (7.32 x 6.71 m) each. Filters 
No. 3, 4 and 5, known as the north filters, are double chambered filters, with each 
chamber having a filter area of 32.5 m^ (6.10 x 5.33 m). The north filters were 
constructed in the early 1930s. The total filter surface area provided at the 
Brantford Water Purification Plant is 293.2 m^. 

The south filters were refurbished in 1967 by changing the media to Micro Floe 
media. It is expected that the Micro Floe media has been totally depleted due to 
backwashing losses . Anthracite media has been added over the years to make 
up for (the media) losses. 

Table C.2 contains the results of a filter media study carried out by Simcoe. The 
effective size of the media is outside of the normal range and the uniformity 
coefficient of Filter No. 5 appears too high. 

The pertinent elevations, of the filters, referenced to the plant datum, are as 
follows: 





Filters No. 1 and 2 


Filters No. 3. 4 ar 


Id 5 


Top of box 


27.85 m 


27.85 m 




Top of water 


27.43 m 


27.43 m 




Top of trough 


27.32 m 


27.20 m 




Top of anthracite 


26.43 m 


26.43 m 




Top of gravel 


25.68 m 


25.68 m 




Top of underdrain 


25.53 m 


25.53 m 




Bottom of box 


25.22 m 


25.22 m 
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Retention Time (min) 



. .y ,. ■ 


East Tank 


West Tank 


South Tank 


Minimum Flow 
(31 ML/d) 


39 


39 


35 


Average Flow 
(46 ML/d) 


26 


26 


24 


Maximum Flow 
(73 ML/d) 


16 


16 


15 



The entrance velocities through the ports into the flocculation tanks for the flow 
rates experienced in 1986 were as follows: 

Flow Rate Entrance Velocities (m/s) 

East Tank West Tank South Tank 

Minimum Flow 0.48 0.48 0.48 

(31 ML/d) 

Average Flow 0.72 0.72 0.72 

(46 ML/d) 

Maximum Flow 1.14 ,1.14 1.14 

(73 ML/d) 
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The velocity gradients due to headless and due to the walking beam flocculators 
for the rated capacity and the 1986 flow rates were found to be as follows: 



Velocity Gradients (s' ) 



Gill. 



Flow Rate Due to Headloss 

(1986) (East/Uest South Tanks) 

MinimLFi Flow 2.16 2.27 
(31 ML/d) 

Average Flow 3.92 4-12 
(46 ML/d) 

HaximLin Flow 7.83 8.23 
(73 ML/d) 

Rated Capacity 10.88 11.44 
(90.9 ML/d) 



yalking aeam Flocculators 
(East/West Sooth Tanks) 



Overal I 



73.89 



73. B9 



73.89 



73.89 



77.60 



77.60 



77.60 



77.60 



(East/West South Tanks) (East/West South Tanks 
76.05 79.87 



1.8 X 10* 1.7 X 10^ 



77.81 



81.72 



84.77 



81.72 



85.83 



89.04 



1.2 X 10* 1.2 X 10' 



The above tabulated values indicate that the flocculation times at design flow are 
less than the 30 minutes recommended in the MOE Guidelines for the Design of 
Water Treatment Works for plants where sedimentation is required. The overall 
velocity gradients achieved in the flocculation systems appear to be in the normal 
range of 25 to 100 s'^ for alum floes. The G(t) values are also in the normal 
range suggested by the MOE guidelines (0.5 x 10^ to 1.25 x 10^). 

Each tank can be operated independently in order that one can be shut down for 
cleaning or maintenance. No attempts are made to shut down the operation of 
flocculation tanks at low flows. 

C.3.8 Sedimentation 

The three concrete sedimentation tanks at the Brentford Water Purification Plant 
are located adjacent to the flocculation tanks. The dimensions of the east and 
west sedimentation tanks are 32.22 x 8.94 x 5.94 m maximum water depth each 
and the south basin has dimensions of 32.89 x 8.29 x 5.94 m maximum water 
depth. The sedimentation tanks have a combined volume of 5042 m^ and 
provide an overall retention time of 80 minutes at the rated capacity of 
90.9 ML/d. The retention times and overflow rates for the individual tanks for the 
flow range experienced in 1986 were as follows: 
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BRAHTFORD WATER PURIFICATION PLANT 
FILTER MEDIA STUDY 













'« 




Filter 
Number 


Effective 
Size 


Uniformity 
Coefficient 


True 

Densi 

g/ml 


ty 


Apparent 

Density 

g/ml 


1 


1.0 




1.70 


1.79 




1.04 


2 


1.0 




1.75 


1.77 




1.01 


3 


1.1 


• 


1.75 


1.56 




0.85 


4 


1.1 




1.70 • 


1.56 




0.90 


5 


0.6 




2.5 


1.66 




0.95 


Typical 
Ranges and 
Values for 


0.7-0 


75 


<1.75 


1.55- 


1.70 ■ 


^■ 


Single Media 
Anthracite 




, 






• 


Filters 
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Ttie filter media volumes are as follows: 

Max. Volume of 



Filter No. 
1.2 


water Aoove meuici 
49.76 m^, each 


3A, 3B, 4A, 4B, 


33.03 m^, each 


5A, 5B 





The filter underdrain systems are as follows: 

Filter No. Type of Underdrain System 

1 and 2 122 mm outside diameter stainless steel underdrain system 

3 70 mm outside diameter stainless steel underdrain system 

4 76 mm transite pipe underdrain system 

5 64 mm transite pipe underdrain system 



A check of the Brantford filtered water quality shows that filtered water is 
non-aggressive to asbestos cement and there should be no concern with the use 
of the transite pipe for filter underdrains. Based on AWWA Standard C400-77, the 
aggressiveness index was found to be 12.6. Non-aggressive water is water with 
an index of >12.0. 

The filter controls and instrumentation in place up to 1986 consisted of 
hydro-pneumatic, manual and electrical systems at each filter panel as follows: 
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CONTROLS/VALVES 
Backwash valve (2 with double 
- open/close chambered filters) 



INSTRUMENTS 

Head loss gauge (2 with double 

chambered filters) 
Effluent rate-of-flow gauge (2 with double 
chambered filters) 



Backwash rate-of-flow gauge 

Turbidimeter (settled water quality upstream 

of filters #3 to #5) 

Turbidimeter (finished water quality) 



Influent gate 

- open/close 

Drain gate/plug 

- open/close 



Backwash pump 

- on/off 

Motorized backwash valve 

- dial flow rate 

Effluent valve (2 with double chambered filters) 

- open/close • • 

100 mm manual gate valve for Palmer sweeps 

Based on short term hydraulic assessments as reported by MacLaren', the filters 
have the following hydraulic capacities: 



Filter No. 

1 and 2 
3. 4 and 5 



Total 



Hydraulic Capacity 

(ML/d) 
>27.3 (each) 
22.7 feachl 
> 122.7 ML/d 



There are, therefore, no hydraulic restrictions with the existing filters. 



1. Report and Technical Discussion On Water Treatment Piant Expansion for the Brarrrtord Public Utilities Commission, 
March 1978 by James F. MacLaren Umited. 
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The settled water turbidity range handled by the filters was 0.30 to 8.65 FTU, 
based upon the Hach turbidimeter readings, the effluent turbidity range, based 
upon the Hach turbidimeter readings of sample water drawn from the high iift 
discharge header, was 0.03 to 1.25 FTU. 

Prior to 1986 when the filters were backwashed based upon a head loss of 1.5 
to 2.0 m, typical filter runs were 25, 23, 24, and 26 hours for Winter, Spring, 
Summer and Fall conditions of 1985. Head loss varies from 0.3 m for a clean 
filter to 1.5 m for a dirty filter. Since 1986, when installation of the SCADA 
equipment commenced, the-loss-of-head meters have no longer been functional 
and backwashing has been carried out on a once per 24 hour basis. 

The filtration rates required for the 1986 water production rates and the plant 
rated capacity would be as follows: 

Flow Rate Filtration Rate 

(1986) (m/hr) . ' 

Minimum Flow 

(31 ML/d) 4.4 

Average Flow 

(46 ML/d) . 6.5 . -. 

Maximum Flow 

(73 ML/d) 10.4 

Rated Capacity 12.9 

(90.9 ML/d) 

As discussed in Section C.2.1, the filtration rate at the plant rated capacity is 
slightly in excess of the MOE Guideline of 12 m/h. 

Two backwash pumps are provided, connected by a common header system. 
In normal circumstances, only the newer backwash pump is used. Water for 
backwashing is drawn from the filtered water conduit. The low and high 
backwash rates are 720 and 360 L/s, respectively. 

The following backwash procedures are used for the single and dual 
compartment fitters. In all cases, filtering to the clearwell continues with the 
influent gate closed until the water level reaches the top of the media. Filtering 
beyond this point is not practiced to avoid air binding problems. During 
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backwashtng, the filter rate is adjusted on the remaining filters to allow the overall 
water production rate to remain the same as before the initiation of backwashing. 
No backwash water turbidimeter is provided at this plant. 

BACKWASHING PROCEDURES 



SINGLE COMPARTMENT 
FILTERS (#1. #2i 



1. 
2. 
3. 
4. 



Close Influent Valve 
Open Drain Valve 
Close Effluent Valve 



DUAL COMPARTMENT 

FILTERS (#3. #4. #5) 

1. Close Influent Valve 

2. Open Drain Valve 

3. Close Effluent Valve 



Start Backwash Pump - 4. 
Open Wash Valve 



After 1 Minute Start 
Surface Washer 

After 5 Minutes Stop 
Surface Washer 

After 9 Minutes Close 
Drain Valve 

After 10 Minutes Stop 
Backwash Pump (Filter 
Water Level Up To Trough) 

Close Wash Valve 9. 



10. Open Influent Valve 



11. Open Effluent Valve 



Start Backwash Pump - Open 
#1 and #2 Wash Valves 



5. After 1 Minute Start Surface 
Washers 

6. After 5 Minutes Stop Surface 
Washers 

7. After 6 Minutes Close #2 Wash 
Valve 

8. After 10.5 Minutes Open #2 
Wash Valve and Close #1 Wash 
Valve 

9. After 1 4 Minutes Close Drain 
Valve 

1 0. After 1 5 Minutes Stop Backwash 
Pump (Fitter Water Level Up 

To Trough) 

1 1 . Close #2 Wash Valve 

12. Open Influent Valve 

13. Open Effluent Valve 
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The backwash flow rates used in the above procedures are as follows: 



RACKWASHIN f^ RATFS VS. TIME 

Rt nnlfi Compartnnent Filters Dual Compartment Filter$ „ ^ „ 

-^) (L/s) (m/hr) (min) (L/s) (m/hr) (L/s) (m/hr) 

0-0.5 360 26.4 0-0.5 180 19.9 180 19.9 

5-10 720 52.8 0.5-1.0 360 39-9 360 39.9 

10-5 720^ 52.8 1.0-5.0 360^ 39.9 360' 39.9 

5 0-10 720 52.8 5.0-6.0 360 39.9 360 39.9 . 

6.0-10.5 720 79.8 

10.5-15.0 720 79.8 

1 . Plus Surface Wash . . .. 

Backwash rates are measured by orrfice flanges and the backwash rate is 
adjusted via a 400 mm motorized butterfly valve. 

During backwash, the maximum bed expansion is approximately 150 mm (up to 
the underside of the surface agitators). 

AS discussed in the flow measurement section of this report, there are no 
accurate records of actual backwash water use. Based upon the backwash 
water rate settings, backwash times and estimated water usage for the surface 
washers the backwash water requirements for the single and dual compartrrient 
filters would be 433 m^ and 654 m^ (for both cells), respectively. This 
corresponds to a backwash water requirement for single and dual compartment 
filters of 8 84 and 10.04 m^m". For the water production experienced in 1985, 
for Winter Spring, Summer and Fall conditions, the backwash water requirements 
amounted to 2.3, 2.2, 2.0, and 2.1 per cent, respectively^ For the same time 
periods, the water filtered per cycle was 158, 169. 187, and 176 m /m , 
respectively. . . . - 
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During backwashing of one of the south filters, when the settled water production 
is handled by the other filter units, the filtration rate would increase to the 
following rates for the corresponding water production rate: 

Flow Rate Filtration Rate 

(m/hr) 

Maximum 1986 Fbw 

(73 ML/d) 12.5 

Rated Capacity 15.5 

(90.9 ML/d) 

No special control valves are provided for backflow prevention on the surface 
wash supply water, but with standby power for the high lift pumps and with 
distribution system storage, it is considered highly unlikely that reverse flow could 
occur. With the degree of disinfection provided prior to filtration, the risks 
associated with any potential backflow would be minimal at this plant. 

C.3.10 Clearwell Storage 

The filtered water flows into the clearwells located directly below and extending 
to the east of the filters. The clearwell consists of two interconnected cells, 
referred to as the north and south clearwells. The north cell, associated with 
filters 3, 4 and 5, has dimensions of 33.32 x 9.60 x 2.29 m water depth. The 
south cell, associated with filters 1 and 2, has dimensions of 14.94 x 11.35 x 2.29 
m water depth. The approximate total volume of the cleanwells, including their 
3.35 x 3.05 x 2.29 m interconnecting chamber, is 1144 m^ (0.25 MIG). 

The clearwells are hydraulically connected to two filtered water reservoirs located 
on the plant property. 

The north and south cieanwells are hydraulically interconnected by a 600 mm 
pipe, as well as by cut-away openings in the walls, approximately 1 .4 m above 
the clearwell floors, between the two clearwells. The south cieanwell is connected 
to the older concrete 3591 m^ (0.79 MIG) treated water reservoir, which is located 
west of the east/west sedimentation tanks, by 750 mm and 600 mm pipes. The 
3591 m^ treated water resen/oir is hydraulically connected to the membrane-lined 
and covered earthen-berm 18,180 m^ (4 MIG) treated water reservoir by a 1050 
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mm concrete pressure pipe. Both treated water reservoirs are connected to the 
post-treatment well, at the inlet to the high lift pumpwel!, by a 1050 mm concrete 
pressure pipe. The 3591 m^ treated water reservoir is also connected to the 
post-treatment well by two 600 mm pipes. In the event that the south clearwelt 
has to be drained for clean-out or maintenance, a valve in the wall of the north 
clearwell can be opened to connect the clearwell to the high lift pump well. 
Although there is currently no direct connection from the clearwell to the larger 
reservoir, a future connection is proposed. Such a connection would provide for 
better water circulation in the larger reservoir. 

The concrete treated water reservoir has dimensions of 39.88 x 34.77 x 2.59 m 
water depth. The membrane-lined and covered earthen berm treated water 
reservoir has dimensions of approximately 83 x 83 x 2.59 m water depth. The 
membrane material is reportedly potable grade chtorosulfonated polyethylene 
'Hypalon'. 

The combined clearwell and treated water reservoir capacity is 22,915 m^ (5.0 
MIGD). 

C.3.11 High Lift Pumps 

The high lift pumps draw water from the high lift pumpwel! and pump it to the 
distribution system. The exact dimensions and capacity of the post-treatment 
well and high lift pumpwell are not known. There are six high lift centrifugal 
pumps as described in Table C.3. 

Presently, the total high lift standby capacity in the event of a power failure is 68.2 
ML/d. Pump No. 4 is equipped with a dual diesel/etectric drive and pumps No. 
5 and 6 are diesel driven. Based on this standby pumpage rate and, as 
indicated by the water production requirements and daily flows in Tables 1 .0 and 
1.1, Appendix 2, there is sufficient standby power pumpage to meet the normal 
water requirements of the distribution system. As previously indicated, the diesel 
generator, also located in the high lift pumping area, has sufficient capacity to 
power the low lift pump requirements of this plant. 

Each of the four high lift discharge pipes {3 - 400 mm and 1 - 250 mm) is 
equipped with a swing check valve. No other measures are taken for transient 
pressure control. 
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BRANTFORL WATER PURIFICATION PLANT 

HIGH LIFT PUMPS 



C.17a 



Pump 

No . Make Type 



Capacity Head 
ML/d (m) kW 



Motor 
(Manufacturer) 



64 



1 Centrifugal 13,5 

2 Centrifugal 22.7 

3 Centrifugal 31.8 

4 Centrifugal 31.8 

5 Centrifugal 18.2 

6 Centrifugal 18.2 
*400 kW continuous power; 450 kW peak power 



55 



69 



69 



69 



69 



187 Electric 

(General Electric) 

298 Electric 

(Westinghouse ) 

336 Electric 

(General Electric 

300 Diesel/Electric 

(Buda/English Elec) 

300 Diesel 
(Waukesha) 

400* Diesel 
(Uaukesha) 



Based on the above, the high lift station capacity can 
be calculated as: 

1. Total Station Capacity: 136.2 ML/d (30 MIGD) 

2. Firm Station Capacity: 104.4 ML/d (23 MIGD) 
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C.3.12 Backwash Treatment and Studae Disposal 

The filter backwash and the wastewater from the sedimentation tanks are directed 
into the 'wet cove' located on the plant property (see Drawing No. C.I). The 
supernatant from the 'wet cove' is then discharged into the Grand River. 

Filters are backwashed on average once every 24 hours. Sedimentation tanks 
are flushed every three weeks for a pehod of approximately six hours. A 37 mm 
diameter PVC flushing line is located around the perimeter of each of the east 
and west sedimentation tanks, approximately 200 mm above the tank floor. 
There are two flushing lines inside the south tank. 

The small quantity of debris, consisting mainly of grass and leaves, that 
accumulates at the average rate of one garbage bag every two weeks on the 
screens, is tandfilled on site in the 'dry cove'. Every few years the "wet cove' is 
cleaned of sludge accumulation by dredging and these dredgings are also 
landfilled on site in the 'dry cove'. The last time the 'wet cove' was dredged was 
in the Fall of 1986. A separate report entitled, "Brantford Water Purification Plant 
Water Plant Waste Study", discusses the treatment options for water plant wastes 
for the Brantford Water Purification Plant, (Appendix 4). 

C.4 CHEMICAL SYSTEMS 

The present chemical facilities comprise the storage and dispensing of chlorine 
gas, powdered activated carbon, ammonia gas, aluminum sulphate, sodium 
silicate, sulphuric acid, calcium hydrate, sodium siiicofluoride and sulphur dioxide. 

' The efficient operation of the Brantford Water Treatment Plant relies heavily upon 
the relationships between raw water turbidity and "optimum" chemical dosage 
requirements which have been developed from experience over the period of 
operation of this plant. Jar testing is rarely used as a method of determining 
chemical dosages necessary for the effective treatment of the Grand River water. 
The graphical data base is used for the adjustment of chemical dosages. 

The chemical storage facility locations are shown in Figure C.6. 

C.4.1 Chlorine 

Chlorine is primarily used in the water treatment process for the disinfection of the 
water supply. It also serves to: control algae and slime growth; control taste and 
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odour problems; destroy phenols and hydrogen sulphide; oxidize manganese 
and nitrogen compounds; and to maintain clean fitter media. 

Chlorine gas as supplied by Stanchem is utilized at the Brantford Water 
Purification Plant as the source of chlorine. The chlorine is stored in one ton 
cylinders in the chemical room of the main building. There are 8 one ton chlorine 
cylinders on 4 double weigh scales. Out of the 8 cylinders on scales, only 4 are 
in use at any time, the other 4 are on standby. Usually, an additional 12 
cylinders are stored on the floor of the chemical building. The above-mentioned 
chlorine cylinders provide the necessary chlorine supply for both the pre-and 
post-chlorinators. There are also two one ton cylinders kept in the screen house 
as emergency backup. The total chlorine ton cylinder storage capacity on the 
plant site is a maximum of 25 cylinders, although the normal inventory is 22 
cylinders. 

Summaries of pre-chlorination and post-chlorination demands, dosages and 
residuals are contained in Tables 3.0 and 3.1, in Appendix 2. 

Pre-Chlorination 

Pre-chlorination is a controlled dosage of chlorine added ahead of the 
pre-treatment stages. At the Brantford Water Purification Plant, the chlorine is 
diffused into the raw water intake pipe 15m upstream of the screen house. The 
chlorine feed line is approximately 225 m of 50 mm diameter PVC pipe. The 
emergency chlorinator uses a chlorine diffuser at the entrance of the 1200 mm 
intake pipe in the screen chamber. 

There are three pre-chlorinators - two Fischer and Porter pre-chlorinators, one 
with a capacity of 3630 kg/day, and the other with a capacity of 910 kg/day; the 
third pre-chlorinator is a Capitol Controls, and it has a capacity of 910 kg/day. 
The larger Fischer and Porter chlorinator and the Capital Controls chlorinator are 
located in the chemical room, and the smaller Fischer and Porter chlorinator is 
in the screenhouse for emergency use. All the chlorinators are vacuum systems. 
All chlorinators are hooked up and ready to use. The emergency unit in the 
screenhouse requires a sump pump to be operated to create the necessary 
suction head. Based upon the plant rated capacity of 90.9 ML/d, the Fischer and 
Porter chlorinator and either the standby Capitol Controls or the emergency 
Fischer and Porter chlorinator could achieve maximum dosage rates of 40 and 
10 mg/L, respectively. The average pre-chlorine dosage rate for 1986 was 9.7 
mg/L and ranged from 8.32 to 14.90 mg/L. 
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The Chlorine dosage control is strictly by manual adjustment. For the 1984 to 
1986 time period, the operator adjusted the dosage rate to achieve a free chlonne 
residual of 4.0 to 4.5 mg/L in the pre-treatment basins. The PUC staff have now 
reduced the residual levels to the 3.5 to 4.0 mg/L range. Water is drawn from 
a point approximately 1 /3 downstream of the inlet to the pre-treatment basin and 
is pumped to the analytical room (sample line #1), where the free chlonne 
residual is monitored continuously by an automatic Wallace and Tiernan analyzer. 

The largest Fischer and Porter chlorinator can have eight chlorine cylinders 
connected to it, but only four are normally used. Each cylinder rests on a scale 
and is replaced as it empties. 

Post-Chlorination 

Post-chlorination facilities are provided in order that further adjustments to the 
chlorine residual can be made, if required, before the water enters the 
distribution system. Post-chlorine dosage is applied to the post-treatment well, 
upstream of the high lift pump well. The feed line is approximately 35 m of 
38 mm diameter PVC pipe. 

The post-chlorinator, also located in the chemical room, is a Wallace and Tiernan 
V-notch series, variable feed vacuum gauge type chlorinator with a capacity of 
45 4 kg/d. The chlorine feed rates can only be adjusted manually. Based upon 
the plant rated capacity of 90.9 ML/d, the Wallace and Tiernan chlorinator could 
achieve a maximum dosage rate of 0.5 mg/L. The dosage range for 1986 was 
0.07 to 0.85 mg/L, with an average dosage of 0.30 mg/L. 

The Wallace and Tiernan automatic post-chlorine residual analyzer in the control 
room draws a water sample from the high lift pumping station header (via sample 
line #3). The operators manually adjust the post-chlorine feed rate to obtain a 
total chlorine residual in the range of 1.1 to 1.3 mg/L, for the Winter/Spnng 
conditions, and in the range of 1 .4 to 1 .6 mg/L. for warmer periods of the year. 

When powdered activated carbon is being used, samples are drawn from the tow 
lift discharge header (sample line #2) and are manually titrated using a Fischer 
and Porter Model 17T20/2A titrator (one of two units on site) to determine total 
chlonne residual. Manual adjustments are made to the post-chlorinator to keep 
the total chlorine residuals in the above-mentioned ranges. 
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The chlorine storage facilities for post-chlorination are the same as for the 
pre-chlorination. 

C.4.2 Powdered Activated Carbon 

Powdered activated carbon (PAC) is periodically applied at the Brantford Water 
Purification Plant to prevent taste and odour problems. 

Van Waters & Rogers Limited suppty the Hydrodarco B PAC to the Brantford 
Water Purification Plant. 

The carbon is mixed into a slurry and stored in three underground tanks, having 
a volume of 162 m^ each. The total storage capacity is 486 m^ The slurry is fed 
into the two carbon contact basins through a 25 m long, 50 mm diameter, ABS 
plastic pipe which branches into two discharge pipes to feed the PAC above the 
inlet to the carbon contact basins. 

The carbon slurry is prepared by mixing water and carbon in the ratio of one litre 
of water to 1 00 g of PAC. Carbon is delivered in bulk and is blown pneumatically 
into the storage tanks. 

Each carbon slurry tank is equipped with a 7.5 kW Lightnin Greey Model 
324-RELB-102 mixer. The mixer is manually turned on approximately 10 minutes 
before the PAC slurry is to be fed to the carbon contact basins. 

A variable speed Moyno metering pump with a capacity of to 18.2 L/min, 
located in the basement of the low lift pumping station, is used to feed the 
carbon slurry to the carbon contact tanks. The dosage rate is set strictly 
manually. At the rated plant capacity of 90.9 ML/d, the carbon feed pump is 
capable of a dosage rate of approximately 29 mg/L with a 10 per cent carbon 
slurry. 

The activated carbon dosage is adjusted manually, depending on the influent raw 
water quality. 

When PAC is used, in anticipation of flood conditions when taste and odour 
complaints generally occur, the dosage is initiated at 5 mg/L. This dosage is 
increased to 10 mg/L when flood conditions actually occur. If the hourly odour 
testing of samples from the pre-treatment basin (sample line #1) shows odours 
to be worsening in consecutive tests, the PAC dosage is increased in increments 
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TABLE C.4 

BRANTFORD WATER PDRIFICATION PLAKT 

PPMF SETTINGS FOR CARBON DOSAGES 



WATER 

PUMPAGE 5 mg/1 10 mg/1 15 mg/1 20 mg/1 25 mg/l 30 mg/l 



35 megalitres 0.3 1.0 1.8 2.5 3.2 4.0 

37.5 - 0.3 1.1 1.9 2.7 3.5 4.3 

40 • 0.4 1.2 2.1 2.9 3.7 4.6 

42.5 " O.i* 1.3 2.2 3.1 4.0 4.9 

45 " 0.5 1.4 2.4 3.2 4.3 5.2 

47.5 - 0.6 1.5 2.5 3.5 4.5 5.5 

50 - 0.7 1.8 2.9 4.0 5.1 6.2 

52.5 " 0.7 1.8 2.9 4.0 5.1 fi.2 

55 . " 0.7 1.9 3.0 4.2 5.3 6.5 

57.5 " 0.8 2.0 3.2 4.4 5.6 6.8 

60 -> 0.8 2.1 3.3 4.6 5,8 7.1 

62.5 " 0.9 2.2 3,5 4.8 6.1 7.4 

,65 - 0.9 2.3 3.6 5.0 6.4 7.7 

67.5 " 1.0 2.4 3.8 5.2 6.6 8.0 

70" "■ 1.0 2.5 4.0 5.4 6.9 8.4 

72.5 " 1.1 2.6 4.1 5.6 7.2 8.7 

75 .- 1.1 2.7 4.3 5.8 7.4 8.9 

77.5 " 1.2 2.8 4.4 6.0 7.7 9.3 

80 ■ 1.2 2.9 4.6 6.3 7.9 9.6 

82.5 " 1.3 3.0 4.7 6.5 B.2 9.9 

85 " 1.3 3.1 4.9 6.7 8.5 10.0 

. . March' 86 
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of 5 mg/L Water samples are checked for odour by dechlorinating the water 
with sodium thiosulphate and heating the water to 60 °C. PAC dosage is 
generally continued for 3 to 4 days after the odours have apparently dissipated. 

Management decides upon and determines the dosage of the activated carbon. 
When it is decided to feed activated carbon, the feed pump settings are 
determined in accordance with the relationship shown in Table C.4. 

Activated carbon for taste and odour control was used for a period of three 
months in 1986. PAC may have been used in 1984 and 1985, however, no 
records were kept. . The average daily dosage range, when carbon was used, in 
1986, was 4.80 mg/L to 10.00 mg/L. There are an average of two complaints 
per month, from the public, regarding taste and odour problems. Refer to 
Section A.2 for a discussion of the nature of taste and odour complaints. 

C.4.3 Pre-Ammoniation 

Ammonia is applied to the pre-chlorinated water to reduce the free chlorine 
residual to the desired range. 

The pre-ammoniatton dosage is applied, when necessary, to the low lift discharge 
pipe in the form of ammonia gas. Ammonia is applied to trim the free chlorine 
residual so that the free chlorine residual is between 1.5 and 2.0 mg/L, as 
measured by sampling from the low lift discharge header (sample line #2). Since 
powdered activated carbon dosages should eliminate the free chlorine residual, 
pre-ammoniation should not be necessary when activated carbon is being used. 
The dosage rate is set strictly manually. Adjustment of dosage rates are normally 
required 3 to 4 times per day. The anhydrous ammonia as supplied by 
Stanchem is stored outside in a 6.6 m^ storage tank east of the of the treatment 
plant chemical building. 



The ammonia is fed by a Wallace & Tiernan mechanical diaphragm pressure 
ammoniator through a 143 m long, 20 mm diameter, black iron, schedule 80 
pipe. The ammoniator has a maximum capacity of 45.4 kg/6, and is located in 
a room off of the filter deck. At this feed rate and with low lift pumpage of 90.9 
ML/d, a maximum dosage rate of 0.5 mg/L is possible. 

The average daily dosage for the pre-ammoniator in the year 1986 was 0.36 
mg/L and the dosages ranged from 0.26 to 0.46 mg/L. 
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C.4.4 Aluminum Rnlphate fAlum> 

Aluminum sulphate is injected into the flash mixing chamber. Aluminum sulphate 
is used as the primary coagulant to de-stablize any colloidal suspension 
fturbiditv) present in the raw water and, through the flocculation process to 
agglomerate the suspended particles to the appropriate size for the sedimentation 
and filtration stages. 

The aluminum sulphate is supplied in a liquid form by General Chemical Umited. 
It is stored in a 50 m^ unlined concrete storage hopper in the chemical building. 

The aluminum sulphate is pumped from the storage hopper into a rectangular 
plastic injection well above the storage hopper by a variable speed Moyno pump 
that has a maximum capacity of 4.56 L/min. From the injection well, the 
aluminum sulphate flows by gravity through a 40 m long, 38 mm diameter ABS 
plastic feed pipe into the flash mixing chamber. 

The dosage is adjusted strictly manually two or three times daily, in accordance 
with the Table C.5 relationships to achieve the required dosage rates, depending 
on the raw water characteristics, the turbidity and the operator's judgement. The 
relationships shown in Table C.6 are used for selecting the initial alurn and 
activated silica dosage rates. Water from the pre-treatment basins {sample line 
#1) is analyzed continuously by Hach Turbidimeter No. 1 , located in the control 
room The turbidity ranges at this sampling location are monitored continuously 
by the plant operator to allow adjustments to be made to the alum and activated 
silica dosage rates. The settled water turbidity, as continuously measured by 
Hach Turbidimeter No. 2 located in the pipe gallery, is next monitored on an 
hourly basis to determine if the desired turbidity range of 1.5 to 3.0 NTU is being 
achieved If the settled water turbidity increases rapidly then the alum dosage 
and activated silica dosages are adjusted. If the settled water turbidity increases 
only marginally, or slowly, then only the activated silica dosage is increased. 

There is only one alum feed pump, but a plastic garbage container, equipped 
with a tap at the bottom and a length of garden hose serves as an emergency 
alum feed system. This system is placed on a shelf elevated above the injection 
well Alum can be manually transferred from the storage hopper to the garbage 
container if the alum feed pump breaks down. The alum feed rate is adjusted 
manually using the tap at the bottom of the garbage container. 

The alum feed pump, when operated at its maximum capacity and with the low 
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TABLE C.5 

BRAHTFORD UATER PURIFICATION PLANT 

PUHP SETTIHGS FOR ALUH FEED OOSACES 



15 man 20 me/l 



25 ng/l 

0.1 

0.4 

0.6 

1.0 

1 .2 

1.5 

1 .8 

2.0 

2.3 

2.6 

2.9 

3.1 

3.« 

Z.7 

4.0 



30 mg/t 

0.4 

0.7 

1.1 

1.4 

1.B 

2.1 

2.4 

2.S 

3.1 

3.4 

3.7 

4.1 

4 .4 

4 .8 

5.1 



35ins/l 

0.7 

1,1 

1.5 

1.9 

2.3 

2.7 

S.I 

1.5 

3.9 

4.3 

4.7 

S.I 

S.4 

5.8 

6.2 



40 ng/l 

1.1 

1.5 

2.0 

2.4 

2.9 

3.3 

3.8 

4.2 

4.7 

5.1 

5.6 

6.0 

6.5 

6.9 

7.3 



45 ng/l 

t,4 

1.9 

2p4 

2.9 

3.4 

3.9 

4.4 

4.9 

3.4 

«.0 

7.0 
7.5 

t.O 
0,5 



30 mega I < tres 


35 


M 


40 


H 


45 


II 


50 


II 


55 


N 


60 


II 


65 


II 


70 


H 


75 


M 


eo 


« 


85 


H 


90 


M 


95 


II 


100 


It 


Jan. 


'85 



0.1 
0.2 
0.4 
0.6 
0.7 
0.9 
1,1 
1.2 
1.4 
1.6 
l.B 



0.2 

0.4 
0.6 
0.9 
1.1 
1.3 
1.5 
l.B 
2.0 
2.2 
2.4 
2.6 
2.9 



Hot e : 15 dig/ I is approximately equivalent to 1 grain/gallon 



O 



I 
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TABLE C,6 

BRANTFORL WATER PDRIFICATION PLANT 

A GENERAL GUIDE APPLTKD FOR AI-PM & ACTIV ATED SILICA DOSAGES 



TURBIDITY ON #1 ALUM ACTIVATED SILICA 

CONTROL POINT (mgA) (mg/L) 



to 10 " 25 . 5.0 

10 to 30 35 . '-5 

30 to 100 45 10.0 

100 CO 150 .60 12.5 
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lift pumpage rate at 90.9 ML/d, would have a maximum dosage rate of 47 mg/L 

The 1986 daily average aluminum sulphate dosage was 34.5 mg/L and the 
dosage ranged from 18,4 mg/L to 55.8 mg/L For 1986, the average aluminum 
concentration in the treated water was 0.151 mg/L Tliis is in excess of the 
MOE guideline of 0.1 mg/L which has been set to help avoid problems in the 
distribution system such as "after-flocculation" and interferences with certain 
industrial processes. 

0.4.5 Activated Silica 

As previously discussed, activated silica is used on a regular basis as a coagulant 
aid in conjunction with alum at the Brantford Water Purification Plant. Activated 
silica improves the density and strength of the floe thereby improving 
sedimentation efficiency. 

Sodium silicate is supplied as a liquid to the plant by National Silicates Limited. 
The sodium silicate is stored in a 50 m^ unlined concrete hopper in the plant 
chemical room. 

The sodium silicate is batch diluted with water to 50 per cent solution strength (by 
volume) in the sodium silicate hopper in the chemical room. Mixing is 
accomplished using compressed air. The "N" brand sodium silicate (specific 
gravity 1 .39) is diluted to reduce its viscosity so that it can flow by gravity via a 
45 m long, 28 mm diameter copper pipe from the hopper to the 1 .1 m^ mild steel 
day tank in the basement of the low lift building. 

From the day tank, the sodium silicate is pumped into one of two activated silica 
tanks (7.6 m^, each) where the sodium silicate mixes with the water already 
added to the tank. Sulphuric acid flows from a storage tank to the activated silica 
tanks. The sodium silicate, water, and acid are mixed with a Lightnin Greey 
3.75 kW mechanical mixer provided for each tank. The sulphuric acid is 66 ° Be 
is supplied by Stanchem. The sulphuric acid is stored in a 16 m^ rubber-lined, 
mild steel tank that is located outside the low lift building. For each 7.6 m^ batch, 
91 kg of acid is used for activation. The activated silica is mixed to a 1 per cent 
suspension so that one mL added to one litre of water results in a dosage of 10 
mg/L Si02. 

A variable speed Moyno pump with a maximum capacity of 91 L/min pumps the 
activated silica to the low lift well. While one activated silica tank is in use, the 
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second is filled, mixed and kept in standby for use when the other tank is empty. 

The typical dosages of alum and activated silica are shown in Table C.6^ 
Dosages are adjusted strictly manually. For the suspension strength rnentioned 
above, at maximum pumpage rate and at plant rated capacity of 90.9 ML/d, the 
maximum activated silica dosage rate would be approximately 14 mg/L In 
1986, the dosage range was 3.10 to 17.70 mg/L with an average dosage of 7.67 
mg/L •- ■ 

TTie operating procedures prepared by D. B. Williams entitled, "The Chemical and 
■ : ■ Bacteriological Operation of the Brantford Water Works (April 1975)", recognizes 
the controversy of whether the activated silica dosage should precede or follow 
the alum dosage for best results. He reports that in 70 per cent of the cases 
alum should be fed first, 20 per cent the activated silica should be fed first and 
10 per cent of the time it does not matter which is fed first. Brantford falls into 
the 20 per cent category. He indicates that, "in applying the aluminum sulphate 
first we sometimes obtain a slightly better floe but it can take up to an hour to 
form and we do not have this time for flocculation so, to bring about a fast 
forming floe, we must apply the activated silica first, followed by the aluminum 
- sulphate". 

C.4.6 Calcium Hydroxide nime) 

Ume is supplied by Beechville Lime as a powder in bulk (approx. 900 kg per 
delivery). After adding water to a depth of 1.5 m in one of the two 59 m lime 
storage tanks outside the chemical room, lime is pneumatically blown into the 
tank by the delivery truck. Water is then added to the storage tank to bring the 
level to 6 1 m The lime circulating pump (one for each tank) then mixes and 
keeps the lime in a slurry (15% solids). The II kW Allan Sherman Hoff circulating 
pumps are operated for 5 minutes every 30 minutes. 

Ume is fed intermittently from the lime storage tanks to the 9.6 m^ day tank in the 
chemical room by gravity. A Moyno lime feed pump with a variable speed 
adjustment capacity of to 9.1 L/min, feeds lime to the flash mixing chamber. 
Dosage control is by strictly manual adjustment to maintain the treated water at 
a pH of 7.6. 

Ume dosage records are only available for the last 5 months of 1988. These 
show an average monthly dosage of 8.32 mg/L and a range , from 6.16 to 
13.88/L 



Bfantfofd Water Purification Plant Optimization Study - October 1991 



Ontario Ministry of the Environment ^^ 



Lime hydrate is used at this plant to control corrosion In the distribution system. 
As a secondary benefit of preventing the formation of ferrous bicarbonate in the 
distribution system, it has been found possible to carry combined chlorine 
residuals throughout the distribution system thereby avoiding the development 
of taste and odour problems in the distribution system. At a pH of 7.8 in the 
finished water, the Ungelier Index for 1988 averaged 0.9 and ranged from 0.3 to 
1.1. These values were reported in the MOE DWSP for 1988. 

An adverse effect of the lime addition to the flash mixing chamber is to shift the 
pH above the ideal range (6.0 to 7.5) for alum coagulation. 

C.4.7 Fluoride 

Ruoride, in the form of sodium silicofluoride, is added to the filter clearwell. The 
powder is supplied by Min-Chem Canada Limited in 45.4 kg bags. Storage 
space is available for approximately 120 bags. The bags are stored in the 
fluoride room on skids. 

The fluoride is discharged from a hopper feeder into a water injection system 
through a 10 m long, 25 mm diameter PVC feed pipe which runs into the 
cleanwell adjacent to Filter No. 2. The hopper feeder is located in a room beside 
the pipe gallery. The hopper feeder has a variable speed Beel driver (installed 
in 1987), that is flow-paced by a signal from the low lift flow meter, and is 
equipped with a model GDP3436, 0.6 kW D.C. Baldon motor and a Peacock gear 
box. The system has a maximum capacity of 175 g/min at maximum feed rate 
and at the plant rated capacity of 90.9 ML/d, the maximum dosage rate would 
be 1.63 mg/L 

The monthly dosage averaged 1.02 mg/L and ranged from 0.76 mg/L to 
1.29 mg/L in 1986. The operations personnel attempt to maintain a fluoride 
residual of 1 .2 mg/L in the plant treated water. Fluoride levels are measured 
using an Orion Model EA920 Expandable Ion Analyser. 

C.4.8 Sul phur Dioxide 

Sulphur dioxide, if required to reduce the total chlorine residual to 1.6 mg/L in 
summer months and 1.3 mg/L during the rest of the year, is applied in the 
post-treatment well. Dosage is adjusted strictly manually at the rate of 1 mg/L 
SO2 per excess mg/L of total chlorine residual. The sulphur dioxide is fed by a 
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for pre-chlorine free residual (pre-ch!orine automatic analyzer), the second feeds 
to an automatic turbidity meter and the third is used to test for odours in the 
water to decide when to initiate or adjust PAC feed. 

Sample line #2 draws water from the low lift header. Samples drawn from this 
line and analyzed for free chlorine residual are used to determine the feed rate 
of ammonia to keep free residuals in the 1 .5 to 2.0 mg/L range. No automatic 
chlorine residual analyzer is provided for this sample line. 

The finished water sample line (sample line #3) is a twin line, one is PVC, the 
other is a stainless steel pipe. Both pipes run from the high lift pumping station 
header to the plant laboratory. These sample lines run on a continuous basis. 
In the laboratory, the PVC sample line is used by the automatic Wallace and 
Tiernan post-chlorine residual analyzer and the HACH 1720 C turbidity meter. 
The stainless steel line is used to provide samples for testing the parameters 
listed in the Drinking Water Surveillance Program (DWSP) and also 
microbiological testing. 

There is also a settled water sample line supplying water to: a turbidity meter in 
the filter gallery, that tests the influent going into the filters; and a pH meter in the 
lime room. 

There is also a stainless steel raw water sample line, to take samples from the 
canal. Tbe 10 mm diameter, 25 m long pipe draws water from the canal into the 
analytical room by a 4 L/min magnetic drive stainless steel pump. These 
samples are used for weekly microbiological tests performed by the Ministry of 
the Environment, and the monthly test for the Drinking Water Suiveillance 
Program (DWSP). 

All in-plant analyses are conducted hourly by the operator and the results are 
recorded on a daily log sheet. 

C.6 STANDBY POWER 

Any potential electrical power interruptions or emergencies that occur will not 
affect plant operations. High lift pump No. 4 is driven by either electric or diesel 
power and pumps Nos. 5 and 6 are direct drive diesels, each having 300 kW of 
power. The three pumps have a combined capacity of 68.2 ML/d. 

A separate 500 kW generator can provide power to the low lift pumps, washwater 
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pumps, chemical and control systems. 
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Fischer and Porter vacuum sulphonator, located in the chemical room, with a 
capacity of 136 kg/d. Sulphur dioxide is fed through the same 38 mm diameter 
PVC line used by the post-chlorinator. 

At maximum feed rate and at the plant rated capacity of 90.9 ML/d, the maximum 
dosage rate would be 1 .5 mg/L 

The daily 1986 sulphur dioxide dosage averaged 0.34 mg/L and ranged from 
0.26 to 0.40 mg/L 

Storage of two, one ton sulphur dioxide cylinders is provided in the main plant 
chemical room. Sulphur dioxide is supplied by Stanchem Limited. 

C.4.9 Post-Ammoniation 

Following dechlorination, if necessary, using SOj to reduce the total chlorine 
residual, the post-ammoniator feeds ammonia into the post-treatment well to 
create a combined residual. Ammonia is fed at a rate of 0.5 mg/L, with dosage 
control being strictly manual. A Wallace and Tiernan post-ammoniator, that is 
stored in a room off of the filter deck feeds the ammonia through) a 35 m long, 
15 mm diameter, black iron, feed pipe. The maximum capacity of the 
ammoniator is 45.4 kg/d. At this feed rate and with a high lift pumpage rate of 
90.9 ML/d, a maximum dosage rate of 0.5 mg/L is possible. 

The daily post-ammoniation dosage averaged 0.51 mg/L and ranged from 0.49 
. mg/L to 0.54 mg/L in 1986. 

The ammonia for the post-ammoniation process is taken from the same storage 
tank as the pre-ammoniation. 

C.5 SAMPLING 

The plant is equipped with sampling lines for raw water, pre-chlorinated water, 
water after carbon treatment, settled, and finished water. Table C.7 summarizes 
the sampling lines available including the automatic monitoring facilities in use on 
each line. 

The pre-treatment basin sample line (sample line #1) consists of copper and ABS 
pipe. The line runs from the pre-treatment basins to the plant laboratory. Water 
flows on a continuous basis from this sample line. In the Laboratory this 
sample pipe is split into three separate pipes; one is used to test continuously 
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TABLE C.r 

BRAHTFORD WATER PURIFICATION PLANT 

SAHPLIHC LINES 



SAHfLING 

LINE 



SOURCE 



PUMP 



PIPING 



FLOU RATE VELOCITY DETENTION TIME SAMPLING LOCATIONS/ 
(L/m) (m/s) (s) FACILITIES 



#1 



Pre- treatment 
Bas i n 



Jaccuz t 
0.36 kw 



3B mm , 

35 m capper, 
200 m ABS 
(series p< pes ) 



U 



0.2 



1175 



Analytfcal Room 
W&T Model Series A-773 
Automatic Chlorine 
Analyser, Hsch 
Surface Scatter 5 
Automatic Turbidimeter 



#2 



Low Lift 
Header 



Prestolite, 
0.38 kU 



36 mm ^ 

200 m copper 



10 



0.15 



1361 



Analyt i eel 

Room 



#3 



Hi Bh Lift 
Header 



None 
Needed 



13 mm, 

30 mm stainless 

30 m PVC 

( pa re I I et pi pes ) 



15 



1 .9 



U 



Analytical Room 
UiT Hodet Series A-773 
Automatic Chlorine 
Analyser, Hach Model 
1720A Automatic 
Turbl dimeter 



Settled 
Water 



Sett led 
Water 

F I ume 



None 13 mm, 

Needed 4.3 m PVC pipe 



0.5 



Pipe Gal lery 
Hach Model 1720A 
Automatic Turbidimeter, 
Leeds Northrup pH 
Heter 



Raw 
Water 



Holmeda I e 
Cana I 



0.075 kw 



1 mm 

25 m stainless 



0.8 



29 



Ana I yt icat Room 



O 
U 




FLOCCULATION CHAMBERS 
I SETTLING TANKS. 



FILTERED WATER 
RESERVOtH 



Simcoe 

StmoD* EriBl"»«'"'"B Oroup Limited 
CoriBultlng Enal"**'^ 



4 



Or*wn- ^ p 



D«*l«n 



L J.M. 



Oiaivlnf mil 

BRANTFORD WATER PURIFICATION PLANT 
SITE PLAN 



NT.S 



D>« Ho 

FIG. C.I 



r . I > ij« "^-^ ' 



O 



WTAKC 

2 43«2.43>l I4in 

CRie l20Dmnt CONC. 
PIPE 




MANUALLY CLEANED 

SCREENS 

4 AT 13 « 3.7 m 

2 IN SERIES 9.6 mm 

MESH 

2 IN SERIES 12.7 mm 

MESH 





FILTERS 

6 SINGLE MEDIA FILTERS 
6 AT 6.10 IS 5.33m (old! 
2 AT 7. 32 » 6.71m Intwl 
TOTAL • 293 2 ml 
FILTRATION HATE 12 9m/ltf 
AT 90 9 ML/d 




CLEARWELLS 

( 33 32»9,60iZ.Z9m(old) 

2 14 94 1 11.351 2 29m 

TOTAL VOLUME- 144m' 



BRANTFORO WATER PURIFICATION PLANT 
GENERAL PLANT SCHEMATIC 



TP. 



[)Ht«t. 




CHLORINE 

CONTACT BASINS 

2 AT 42.57« 20 35 I 2 90m 

55 MIN. RETENTION AT 

90.9 UL/d 




LOW LFT PUMPS- 4 VERTICAL TURflWE 
No 

1. 31 e ML/d AT a 5(n -45KW ELEC. 

2. 63.6 ML/d AT 105m -118KW ELEC (VAB. 

3. 31.8 ML/d AT 8.3m -45KW ELEC. 

4. 3t.e ML/d AT e,5m -45KW ELEC. 



CARBON CONTACT 

BASINS. 2 AT 
10. 4B ■ 20 35 I 
2 90m 

12 MIN. RETENTION 
AT 90.9 ML/d 




FLASH tJDUm 
CHAMBER 
VOLUME: 6Tm' 
VELOCITY 
GRADCHT: 370 
mpt/m. 61 SEC. 
RETENTION AT 
90 9 UL/d 



LOW LIFT WELL 
I 4.9 13.8 R 3.1 m 
EFFECTIVE VOLUME 

eem* 

2. 4.9 « 4,4 . 3 1m 

EFFECTIVE VOLLIME 
67 m> 
RET TIME 2.5 MIN 



SETTLING TANK 
No VOLLtME 

1 AT 32.69 I 829 i 594ffl 

2 AT 32,22 » 8 94 X 5 94 m 

CAPACITY 
t AT 1620 m* 

2 AT IT II mi T0TAL-3042m' 
80 MIN RETENTION AT 90,9 ML/d 





FLpCCULATION TANKS 
No VOLUME 

1 AT 799 i7,99 > 5.»4fli(ioulh lank) 

2 AT 3,95«B.9Zii5.94m(»a»t I w«ll 

CAPAQTV 

1 AT 379 m» 

2 AT 209 m' TOTAL- 797 m* 
12 6 MIN RETENTION AT 90.9 ML/d 



RESERVOIRS 

1. V-359lm 'FIXED HF. COVER 
(40 79 I 33.69 I 2.69 m) 

2. V.|T.e43ni' FLOATING 
MEMBRANE COVER 
16300 I 83.00 « 2 69m 





TO DISTRIBUTION 





HIGH LFT PUMPS -6 CENTRIFUGAL 

No. 

1 13.3 ML/d AT 64m 197KW ELECTRIC 

2:22 7 ML/d AT 55m 298KW ELECTRIC 

3. 31.6 ML/d AT 69m 336KW ELECTRIC 

4. 3te ML/d AT 69m 300KW DIESEL/ELEC 

5. 18.2 ML/d AT 69m 300KW DIESEL 
6 IB 2 M./d AT e9m 400KW DESEL 





Fk Na [on«(-«1-l 
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INTAKE CRIB (HOLMEDALE 
CANAL) 



INTAKE PIPE 



-i PRE-CHLORINATION 



SCREENS 

(SCREEN HOUSE) 



-CHLORINE 
CONTACT BASINS 

PRE-TREATMENT 
TANKS 

-CARBON 
CONTACT BASINS 



LOW LIFT PUMPING 



•POWDERED ACTIVATED CARBON 



FLASH MIXING 



FLOCCULATION & 
SETTLING SLiBOE 

TO COVE 



FILTRATION 

BACKWASH 
DOCHAIME 
TO COVE 



CLEARWELL 

4 

RESERVOIR STORAGE 

POST -TREATMENT WELL 
HIGH LIFT PUMPING 



-ACTIVATED SILICA ( SODIUM SILICATE 
& SULPHURIC ACID ) 
• PRE-AMMONIA { FREE CHLORINE 
RESIDUAL TRIMMMG) 

■ALUM 
CALCIUM HYDRATE 



-FLUORIDATION { SODIUM SILICOFLUORIDE ) 




POST-AMMOMA 

POST-CHLORINATION ( CHLORINE BOOSTING 
OR SULPHUR DIOXtDE ( CHLORINE TRIMMING ) 



TO SYSTEM 



PHYSICAL / CHEMICAL PROCESSES 
BLOCK SCHEMATIC 



FIGURE C. 3 
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ALUM 

CALCIUM HYDRATE 



PRE-AMMONIATION— , 



FLOCCULATION a 
SETTLING TANKS (3) 



FILTERS lei 



BACKWASH 
WASTES TO 
WET COVE 



SCREENINGS TO 
LANDFILL 



LOW LIFT 
PUMPS 
13 DUTY I 
I STANDBY) 





TO DISTRIBUTION 



mm 



HIGH LIFT 
PUMPS 
( 4 DUTY a 
2 STANDtY 



bbbC) (y 



BACKWASH 
PliUP^I?! FILTER 
fwwsizi CLEARWELLS(2I 



ACTIVATED SILICA 




/POST 
TREATMENT 
WELL 
POST AMHONIATtON 
POST CHLORINATION 
SULPHUR OtOXIDE 



HIGH LFT 
PU*#» WELL 



MEMBRANE RESERVOIR 



POWDERED 
ACTIVATED 
CARBON 



PROCESS AND PIPING DIAGRAM 



FIGURE C 4 
ioost-«i-si> 
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BRANTFORD WATER TREATMENT PLANT 



STRAINER PIPES 
COLLECTING 
FILTER WATER 




1016 mm WATER 



73 6 mm ANTHRACITE 
LAYER 



76 mm GRAVEL No. 

6 mm to No. 12 



76 mm GRAVEL No. 

13 mm to 6 mm 



76 mm GRAVEL No. 

19 mm to 13 mm 



102 mm GRAVEL No. 

25 mm to 19 mm 



127 mm GRAVEL No. 

38 mm to 50 mm 



PROFILE OF FILTER BED MEDIA 



FIGURE C. 5 

100.56- A4-3I6 




SCREEN 
HOUSE 



CHE MICAL BLDG. ^ 




FLOCCULATION CHAMBERS 
I SETTLING TANKS 



( PRE- TREATMENT TANKS J 



LEGEND: 
(T) ONE TON CHLORINE CYLINDERS. 
(?) ONE TON SULPHUR DIOXIDE CYLINDERS. 
(3) 6.6 m^ AMMONIA GAS STORAGE TANK. 
@ TWO 59 mS LIME SLURRY STORAGE TANKS 
(5) 9.6 m^LIME SLURRY DAY TANK. 
(^^5 ■■AGflH S(^i|/I SlH)FLaaDE.HB 



@ 49 m3 LIQUID ALUM. STORAGE TANK. 

(i) 50 m3 LIQUID SODIUM SILICATE STORAGE TANK. 

(9) I.I m3 LIQUID SODIUM SILICATE DAY TANK. 

@ 16 m3 SULPHURIC ACID STORAGE TANK. 

(m) TWO 7.6 m3 ACTIVATED SILICA MIXING TANKS 

^■ee Bim^BnBoMluRiMkixiiPtANiiP 
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SECTION D 
PLANT OPERATION 
D.1 GENERAL DESCRIPTION 

The Brantford Water Purification plant is a custom-built conventional 'full 
treatment; plant which operates continuously. 

The water distribution system demand varied between 20 ML/d and 70 ML/d 
during the 1984-86 study period. The raw water pumpage varied between 31 
ML/d and 73 ML/d during the same period. Average day treated water 
pumpage for 1986 was equivalent to a consumption of 569 litres per capita, 
which approximates the norm for this water supply system. Due to general flow 
measurement inaccuracies during the period of this study, however, very few 
conclusions can be drawn regarding water consumption rates and the 
discrepancies between low lift and high lift flow rates. 

As detailed elsewhere in this report (particularly in Section D.7 and Appendix 3) 
a computer based Supervisory Control and Data Acquisition System (SCADA) is 
being implemented. This system, with supervision from the operator, will be 
responsible for the automatic control and monitoring of the plant in future years. 
As part of that project, upgrading of most control systems is occurring to allow 
complete local manual back-up controls for plant operation. 

Unless otherwise noted, the plant operation procedures outlined in this report are 
the procedures followed during the period of this study (1984-1986). . . 

The plant is staffed seven days per week, twenty four hours per day. There is 
one supervisor, 9 operating staff, 4 maintenance staff and one floater (50% 
operation, 50% maintenance). The level of staffing varies from a total of 7 on the 
day shift to only 2 on the night shift. _ _ 

D.2 FLOW CONTROL 

Low lift pumps are started and stopped manually with the exception of low Lift 
Pump No. 2 which is a variable speed pump which is used as the base duty unit. 
The speed at which this unit runs is modulated based on a signal from the level 
detection device at the flash mixing chamber, i.e. as more water is drawn through 
the downstream treatment units, the level in the flash mixing chamber drops and 
the low lift pump speed is increased. 

. ■ - Branlford Water Purification Plant optimization Study - October 1991 
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As water demand increases beyond the capacity of the variable speed pump 
alone, other low lift pumps are started manually to satisfy demand. Pump 
selection from these fixed speed units is made on the basis of maintaining 
approximately equal running times on the pumps and to match low lift pumpage 
capacity to water demands of the treatment plant. 7\n attempt is made to keep 
the clearwell level at least 80 per cent full. No positive means of flow control is 
exercised to split flows between the flocculation/sedimentation tanks in proportion 
to the surface area of the tanks. Flow splits in the approximate proportions 
25:25:50 per cent between the east, west and south tanks, respectively. 

The rate at which filters are operating depends on either the clearwell level, or the 
filtration rates set by the operator. When the water in the clearwell is within 300 
mm of its top level, the rate-of-flow from the filters is modulated based on the 
level within this 300 mm band, so that the filtration rate drops to zero as the 
clearwell fills. When the level in the clearwell is below this 300 mm control band, 
the filter rate-of-flow controls then 'take over' and the pre-set filtration rates are 
maintained. 

The selection of high lift pumping units is made manually to maintain adequate 
distribution system pressures and storage volumes and to equalize the running 
times on the pumpage units. 

D.3 DISINFECTION PRACTICE 

Tables D.1, D.2 and D.3 summarize the characteristics of application of the 
disinfection and associated chemicals. 

In recognition of the relatively polluted source waters, disinfection is achieved at 
this plant through a combination of free and combined residual chlorination 
practices. Gaseous chlorine is the form of chlohne used at this plant. 

Pre-chlorination dosages are applied in the intake pipe upstream of the screen 
chambers. To maintain minimum free chlorine residuals of 3.0 to 4.0 mg/L for 
a period of approximately one hour, free chlorine residuals, as measured in the 
pre-treatment basins, are maintained at 4.0 to 4.5 mg/L. Free residual 
pre-chlorination also serves to reduce taste and odours. Pre-chlorination average 
dosage rates were quite consistent at 9.6, 9.8, 10.3 and 9.1 mg/L, respectively, 
for Winter, Spring, Summer and Fall conditions in 1986. 

Following the one hour free residual chlorine treatment, ammonia is applied in the 
low lift discharge header to reduce the free chlorine residual to between 1.5 and 
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BRANTFORP UATER PUR ] F I CAT I OH PLANT 
OISINFECTIOM PRACTICE SUMMARY < CHIOR I NA T I OH ) 



CHEMICAL 



PURPOSE 



APPLICATION POINT 



EQUIPMENT 



CHLORINE 



RAW UATER DtStNFECTION 
(PRE-CHLORiHATION) 



15 METRES UPSTREAM OF SCREEN HOUSE 
IN THE INTAKE. CHLORINE SOLUTION IS 
FED APPROXIMATELY 225 METRES THROUGH 
A SO HH PVC LINE 



FISCHER & PORTER CHLORIHATOR 3610 kg/d 
FISCHER t, PORTER CHLORIHATOR 910 kg/d 
CAPITAL CONTROLS CHLORIHATOR 910 kg/d 



FINISHED WATER TRIM 

CHLOfltNATtON 

(POST -CHLORIHAIION) 



APPLIED IN POST-TREATMENT UELL. 
CHLORINE SOLUTION IS FED APPROXI- 
MATELY 35 METRES THROUGH A 38 MM 
PVC PIPE. POST-CHIORINE AND 
SULPHUR DIOXIDE SHARE A COMMON LI 



HE 



WALLACE t TIERNAN CHLORIHATOR 45.4 kg/d 



CONTROL 

- Pre-chlorlne doeage is manually adjusted based on the measured free chlorine 
res idual . 

The free chlorine residual fs measured with an analyzer. The sample is taken 
from the pre - 1 reatment tanic and free residuals are maintained between 4.0 and 

4.5 mg/L 

- Post -chlor ine dosage is manually adjusted based on the measured total chlorine 
residual. An anslyier measures the total chlorine residual of a water sample 
taken 25 metres along the high lift discharge header. Total chlorine 
residuals are maintained between 1,1 and l.J mg/L ( Uinter/Spr i ng) and 1.4 to 

1.6 mg/L < Summer/F a I I ) , 

• See Table C.7 for sample lines and analyser types and locations. 

- See Table 0.5 for frequency of analysis 



COMMENTS 

The Capital Controls unit Is a new 
ch lorinator . The small F t P unit is a 
back-up emergency unit and Is located 
In the screen house. 

The two Ftp units cannot be operated 
automatically on a compound loop system 
and are presently being replaced. 
The post - chl or i net ion system wilt be 
upgraded to operate as a compound loop 
system with the implementation of the 
SCADA system. 



O 

is 



TABLE 0.2 

BRAMTFOHD WATER PORIFICATIOM PLANT 
msiHTECT ION PRACTICE SUHHART ( PE C H LOR I W AT I OH ) 



CHEMICAL 



PURPOSE 



APPL ICAT ION POI NT 



EQUI PHEHT 



SULPHUR DIOXIDE DECHLORINATION 



APPLIED IN POST -TREATMENT WELL. 
SULPHUR DIOXIDE IS FED APPROXIMATELY 
35 METRES THROUGH A 38 NH PVC PIPE. 
POST-CHLORINE AHD SULPHUR DIOXIDE 
SHARE A COMMON LINE. 



FISCHER t PORTER 136 kg/d 



CONTROL 

- Sulphur dtoxide dosage ts Mtnualty adjusted baaed on the total chlorine resfdual 
measured by an analyzer. The sample is taken from the pos t • t r ea t men t well. 
Total chlorine residual fs fliaintained below 1.6 mg/L CSummer) and below 1.3 aig/L 
(for the rest of the year}. 



to 



THetE D.3 

BRANTFORD WATER PURtFICATIOH PLAKT' 
PISIWFECTIOH PRACTICe SUHHAR Y ( AHHOS t A T I OH ) 



CHEHI CAL 



PURPOSE 



APPLICATION POINT 



EQUtPHEMT 



AHHOHIA 



REDUCE FREE CHLORINE 

RESIDUAL 

<PRE - AHHOHI AT tON ) 



LOU LIFT DISCHARGE HEADER. 
AKHONIA IS FED APPROX I M A TE L T 
143 METRES THROUGH A 20 HM 
SCHEDULE SO BLACK IRON PIPE 



WALLACE t TIERHAH AHHONIATOR 45.4 kg/d 



CONVERT REHAIMING FREE 
CHLORINE RESIDUAL TO A 
COMBINED CHLORINE 
RESIDUAL, I.E. 
<POST - AHHONI AT I ON ) 



APPLIED IN POST -TREATMENT WELL, 
AMMONIA IS FED AP P ROX I H A T E L T 3S 
METRES THROUGH A 15 MM BLACK IRON PIPE 



WALLACE ( TIERNAN AHHONIATOR 45.4 kg/d 



CONTROL 

■ Pre-afflmoniB dosage is manually adjusted based on the free chlorine restduat measured by an 

analyzer. The sample is taken from the low lift discharge header and ammonia dosage is adjusted 

to maintain a free chlorine residual of 1.5 to 2.0 mg/L. 
- Post-ammonia dosage is manually adjusted to maintain a constant dosage rate of approximately 0.5 mg/L 



ro 
o 
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2.0 mg/L, as measured in sample water drawn from the low lift discharge header 
(sample line #2). Ammonia dosage averaged 0.36 mg/L and ranged from 0.26 
to 0.46 mg/L in 1986. 

If necessary, prior to high lift pumpage, the water is dechlorinated using sulphur 
dioxide to a total combined chlorine residual level of 1 .6 mg/L in Summer months 
or 1.3 mg/L during the rest of the year. The 1986 sulphur dioxide dosage rates 
averaged 0.34 mg/L and ranged from 0.26 to 0.40 mg/L in 1986. 

If total combined chlorine residuals are less than the above levels, 
post-chtorination dosages are applied to bring the residuals to the desired levels 
(1.4 to 1.6 mg/L for Summer and 1.1 to 1.3 mg/L for the balance of the year). 
Post-chlorination dosage rates averaged 0.30 mg/L and ranged from 0.07 to 0.85 
mg/L in 1986. 

Post-ammoniation, at a dosage rate of 0.5 mg/L, is utilized to ensure that a 
combined chlorine residual (or chloramine leaves the plant, so that the residual 
will persist throughout the distribution system. • , 

Dechlorination, post-chlorination and post-ammoniation dosages are al! applied 
to the post-treatment well, upstream of the high lift pump well. 

All chemical dosage rates associated with the above-mentioned disinfection 
practices are set and adjusted manually. Adjustments to chemical feed rates are 
typically made 2 to 3 times per day to compensate for flow and chlorine demand 
variations. 

D.4 OPERATION OF SPECIFIC COMPONENTS 

Section C of this report provides substantial detail on each specific component 
of the plant/process. This section discusses the operation procedures for these 
plant components. ^ ■ . . 

D.4.1 Intake 

There is only one intake pipe from the canal to the plant, although a second 
intake is under consideration. 

Three manually operated sluice gates at Wilkes Dam are used to control flow into 
the Holmedale Canal from the Grand River. Under emergency conditions such 
as of a spill into the Grand River, these sluice gates can be closed to isolate the 
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canal from the river until the spill passes. With the mini-generator shut down, the 
canal can provide up to 9 hours raw water supply with the plant operating at its 
rated capacity of 90.9 ML/d. 

The only means to stop raw water flow into the screen chambers to allow repairs 
is by way of stop logs at the point of entry of the intake pipe to the screening 
chambers. There is no means whereby the intake can be backflushed for 
cleaning out sediment or to combat frazil ice build-up. Although frazil ice has not 
been found to be a problem, the intake pipe has an extremely low C-factor (50) 
which may indicate a sediment build-up problem. 

Pre-chlorination dosages are applied to the intake pipe upstream of the screening 
chambers. 

D.4.2 Screens 

There are two sets of screens which are manually removed for cleaning. Screens 
are cleaned as necessary to keep head losses to 100 to 1 50 mm. During the Fall 
season, cleaning may be needed as often as every two hours. Other times of the 
year, cleaning once per day is generally sufficient. Debris removed from the 
screens is landfilled along with dredged sludge materials (from the 
backwash/sedimentation tanks) in the 'dry cove' area of the plant site. The 
quantity of debris removed from the screens ranges from one garbage bag every 
two weeks to six bags per day. 

D.4.3 Pre-treatment Basins 

The purpose of these tanks is to provide approximately one hour of retention time 
for free residual chlorine contact time. At 90.9 ML/d the tanks provide a total 
retention time of 55 minutes. Each of the two pre-treatment tanks has air 
diffusers along the bottom edge of the tank, used as necessary to prevent ice 
formation on the tanks. 

Operation of these tanks consists of routine mechanical maintenance of the twin 
air blowers located in the low lift pumphouse building, and twice yearly draining 
for removal of any settled material at the tank bottom. Sufficient valving exists to 
isolate either tank for independent cleaning or maintenance. 

D.4. 4 Carbon Contact Chambers 

There are two carbon contact chambers. Although originally designed for 
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mechanical mixing, these contact basins are now hydraullcally mixed. These 
tanks require no special operation or maintenance procedures beyond periodic 
removal of settled material as per the pre-treatment basins. Air agitation prevents 
ice cover in these tanks as in the pre-treatment tanks. 

D.4.5 Low Lift and High Lift Pumping . 

The operation of the low lift and high lift pumping station Is detailed in Section D.2 
- Flow Control. . 

The diese! driven pumps and the diesel generator are exercised once per week 
■ ' and the condition of the battehes are checked at the same interval. 

D.4.6 Flash Mixi ng /Floccuiation 

After leaving the low lift pumping station, primary chlorinated water passes 
through a flash mixing chamber with a contact time of 63 seconds at 90.9 ML/d. 
There is no speed variation in this unit's mechanical mixer. 

Following flash mixing, the coagulated water passes to three floccuiation tanks 
having a 13 minute overall retention time at 90.9 ML/d. Each tank is capable of 
independent operation using the appropriate manual valves. At lesser rates of 
flow, no attempts are made to use fewer tanks to avoid floe shear. 

Routine operation consists of periodic mechanical maintenance of the flocculators 
(walking beam) and flash mixer. The tanks are cleaned out twice annually. • 

As detailed in Section C, the selection of coagulant/coagulant aid dosages are 
based upon the relationships between raw water turbidity and "optimum" 
chemical dosage requirements which have been developed from experience over 
the period of operation of this plant. Jar testing is rarely used as a method of 
determining chemical dosages for the effective treatment of the Grand River 
water. 

D.4.7 Sedimentation 

There are three sedimentation tanks, capable of independent operation by 
appropriate valving. The overall retention time in these three basins is about 80 
minutes at 90.9 ML/d. Based upon the assumed flow split, the retention times 
and the surface overflow rates are approximately 108 min. and 3.3 m/hr for the 
east/west tanks and 51 min. and 6.9 m/hr for the south tank, respectively. 
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Other than when a tank is taken out of service for cleaning, all tanks are in 
service regardless of plant flow. 

Each tank is desiudged every three weeks on the weekend by emptying the tank 
and turning on the water flushing lines for 4 to 6 hours. The waste is discharged 
to the 'wet cove' at the plant boundary. The tanks are more thoroughly cleaned 
every two years, by emptying, flushing with the flushing lines, followed by 
manual hose down, with the waste being discharged to the 'wet cove' area of the 
plant site. 

Occasionally the 'wet cove' is dredged of sludge accumulations with the matenal 
landfilled on the plant site, south of the 'wet cove'. Dredging has only been 
carried out once since 1980. The 'wet cove' area of the plant site is shown in 
Figures 1 and 4. This area is a former river channel which is usually dry, but 
which is connected to the river by an outlet culvert. 

D.4.8 Filters 

The mode of operation of the filters (as described in D.2 - Flow Control) depends 
on the cleanwell level. Essentially the filters operate at a pre-set constant rate, 
automatically controlled by modulation of the effluent rate control valve based 
upon the effluent flow meter signal, unless the clearwell level is high. 

Rlter monitoring consists of rate-of-flow and loss of head for each filter, and 
effluent turbidity monitoring using a turbidimeter on the sample line from the high 
lift discharge header. 

Filter media levels are checked once per year by PUC staff. On average, 24 
tonnes of anthracite are added per year to top up the media. During the annual 
media check, mud balls are also removed from the filters and the backwash 
sweeps are inspected. 

Filter backwash is currently carried out every twenty-four hours, due to the 
unavailability of loss of head indication pending the completion of the SCADA 
system installation. Prior to 1986, filter runs were only terminated when loss of 
head reached 1.5 to 2.0 m. At that time filter runs were typically 25, 23, 24, and 
26 hours for Winter, Spring, Summer and Fall conditions. 

The filter backwash procedures were detailed in Section C.3.9. 

While one filter is washing, adjustment is made to the effluent rates for the other 



Brantford Water Purification Plant Optimization Study - October 1991 



Ontario Mi nistry of the Environment _ 

filters to redistribute the bad and to allow for stable filter operation. 

Backwash waste presently flows to the 'wet cove' where sedimentation tank 
wastes are also disposed. Following backwashing, the filters are returned to full 
operating rate. No special procedures such as rest periods, or gradual increases 
in filtering rates are used to bring the fitters back on-line. 

D.4.9 Clearwell 

The only chemical treatment applied directly to the cleanwell is fluoridation. As 
discussed in Section C.4.7 this results In a waste of chemicals since backwash 
waters are being unnecessarily fluoridated. 

Under normal circumstances filtered water flows from the north cleanwell to the 
south clearwell and then to the two on-site finished water reservoirs. 

There is no established schedule for clearwell/reservoir inspection. A recent 
inspection of the clearwells showed no media or other solids accumulations or 
need for maintenance. ^ 

To permit cleanwell and/or reservoir maintenance, the following procedures can 
allow at least partial plant operation during inspection and cleaning; 

a) the north clearwell can be inspected/maintained by lowering the 
clearwell levels to below the wall cut-outs between the north and south 

" clearwells, closing the valve on the interconnecting header, and 

interrupting the production of filters 3, 4 and 5; 

b) the south clearwell can be inspected/maintained by lowering the 
cleanwetl levels to below the wall cut-outs between the north and south 
cleanwells, closing the valve on the interconnecting header, and with the 

■ ' ■ production of filters 1 and 2, however filters 3, 4 and 5 can continue in 

■ ' production by operating the valve between the north clearwell and the 
post-treatment well; 

c) both clearwells can be inspected/maintained by closing the valves on the 
interconnecting pipes between the cleanwell and the concrete finished 
water reservoir (on-site water storage would permit the plant to operate 
at 46 ML/d for approximately 10 hours with all filters shut down). 



Brantford Water Purificalion Plant Optimliation Study - October 1991 



Ontario Ministry of the Environment D^ 

Under normal circumstances, low lift pumpage and filtration rates are selected by 
the operator in an attempt to keep the clearwells and on-site reservoirs 
approximately 80 per cent full. Filtration rates begin to be modulated when the 
cleanA/e!l level is within 300 mm of being full. 

No special procedures are followed to induce circulation of water in the large 
finished water reservoir on site. A new connecting pipe from the south clearwell 
to the large reservoir is planned, but has not been constructed to date. 

D.5 CHEMtCALS 

Operation of all chemical systems except one is strictly by manual dosage 
control. Only the fluoridation system is flow-paced by the low lift flow meter to 
maintain the manually-set dosage. 

Table D.4 summarizes the chemicals used in the treatment processes, list the 
supplier, brand name, storage capacity and storage location. 

Initial dosage settings, and any adjustments are made based upon the 
relationships between raw water quality and chemical dosage requirements which 
have been developed over the period of operation of this plant. Jar testing is 
rarely used as a method of determining chemical dosages necessary for the 
effective treatment of the Grand River water. Sections C,4.1 to C.4.9 discuss the 
chemical dosage determination methods and include example tables that are 
used to adjust chemical dosage. Chemical feed rate adjustments are typically 
made 2 to 3 times daily. 

All dosage calculations are performed manually, based generally on loss of 
weight or volume in the chemical storage tanks and totalized daily flow of raw 
water or treated water, as appropriate. 

The frequency of calibration of the various metering pumps is on an annual basis, 
or more frequently if dosage abnormalities are noted. 

D.6 SAMPLING AND DATA COLLECTION ■ 

The sample lines provided in this plant and the equipment connected to these 
lines are detailed in Table C.7. Table D.5 summarizes the analyses conducted 
at this plant, the sample withdrawal points, the frequency of analysis, the testing 
equipment used, and the calibration frequency. Section D.8 outlines the daily 
operator duties including the logging of water and chemical levels, chlorine 
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CHEMICAL 



Chlorine 



Amnonia 

Sulphur Dioxide 
Fluoride 
Calcium Hydrate 
Sulptiuric Acid 

Si I icate 



TYPE 



Gas 



Gas 

Gas 

Powder 
Pouder 
Liquid 

L iquid 



TASl€ D.4 

BRAMTFORD UAtEiJ PURIFICATION PLANT 

PROCESS CHEMICALS 



SUPPLIER 



Stanchem of C. I .L. 



Stanclien of C, t .L. 

Stanchem of C. I .L. 
Hin-Chem Canada Ltd 
Beechvi I le Lime 
Stanchem of C, I .L. 



BRAHO NAHE 



Anhydrous Aimonia 



STORAGE 



20-1 ton cylinders 



6.6 in steel 
tanic 



* 2-1 ton cylinders 

Sodium Sitlcoftuoride 120-45.4 kg bags 
Lime 

66" Be Sulphuric Acid 16 it? tank 



LOCATION 



National Siticates Ltd. "N" Brand Sodium Silicate 50 m concrete tank 



Chemical Room 
2 additional 
cylinders are 
stored in tha 
screen house, for 
the emergency 
back up system 

Tenlc located 
outside, adjacent 
to chemical building 

Chemical building 

Chemical building 



Tank is located 
outside loM lift 
bg i I d i ng 

Chemtcat Room 



Aluminum Sulphate Liquid 
Carbon Powder 



General Chemical Ltd. 

Van Waters & Rodgers Ltd Hydrodarco B 



50 m concrete tank 



3-162.3 m concrete tanks 



Chemical Room 

Underground, 
located iiimiediate 
north of low lift 
building 






TEST 



Pre-Chlorine Restdual 

Settled Water pH 

Raw Water Turbidi ty 
Filter Influent Turbidity 

Treated Water Turbidity 

Fluoride Residual 

Post-Chlorine Residual 



TABLE 0.5 
BRANTFORD WATER PURFICATIOH PLANT 
AHALTStS SUHHARY 



LOCATION 



FREQUENCY 



Pre-Treatment Basin 



flume ahead of filter* 
HI to #5 

Pre- treatment basin 

Flume ahead of filters 
#3 to #5 

High Lift discharge 
header 

High Lift discharge 
header 



High Lift discharge 
header 



Continuously 

Continuously 

Continuously 
Continuously 



Daily 



Continuously 



TESTIMG EQUIPHEMT 



Wal lacetTiernan 

Analyier 



Leeds Northrup pH 
Analyzer 

Hach Turbidimeter 

Hach Turbidimeter 



CALieRATiON 

FREQUENCY 



Orion Fluoride Heter 



Wal lace t Tiernan 
Anal yier 



Daily witii 

FtscheriPorter 

Tttrator 

Monthly 



*Once/Bionth 
•Once/montli 



Continuously Hach Turbidimeter *Once/month 



COHKENTS 



Installed 19SS 
Analyze Free CL 
Residuals 



Calibrated Orion meter in 
against standards Lab. 
before every use 



Oai ly with 
F ischer £ 
Porter Titrator 



Analyze Total CL 
Residuals 



* checked once/week 
calibrated once/month 
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residual readings, turbidity readings, flow rates, finished water pH, plant 
discharge pressure and pump status. 

Since this plant was essentially manually operated in the 1984-1986 period, the 
data which was collected was utilized for general plant flow control and chemical 
dosage adjustment, as discussed in previous sections of this report. 

D.7 PROCESS AUTOMATION 

As discussed previously, this plant was essentially a manually operated and 
controlled plant in the 1984-1986 period. To a certain extent, processes such as 
low lift pumpage, filtration and fluoridation were automated. 

Following manual selection of the low lift pumps, the discharge of the variable 
speed Pump No. 2 is automatically modulated to maintain water levels in the flash 
mixing chamber within pre-set ranges. 

- Although filter rates are manually set, rising water levels in the clearwell 
automatically reduce filtration rates once the clearwell level was within 300 mm 
of the maximum water level. 

All chemical feed systems utilized manual dosage control. Only the fluoridation 
feed rate has been automated to the extent that flow-pacing has been provided 
by a signal from the low lift flow meter. 

As detailed in Appendix 3, substantial extensions and improvements are under 
way which will radically change the methods (and usefulness) of data collection 
at the Brantford Water Purification Plant. The computerized Supervisory Control 
and Data Acquisition System will provide historical reporting and analysis 
features which will greatly facilitate the operation, control and data logging for this 
plant. 

D.8 DAILY OPERATOR DUTIES " . 

A bhef overview of the regular daily operator duties is as follows. 

On an hourly basis the following information is logged by the operator: 

i) clear well, pump well level; ■ 

ii) flash mixer, canal level; 
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iii) distribution reservoir status 

- level & pressure at Park Rd. Reservoir; level in Usher St. & King 
George Rd. elevated tank; 

iv) turbidity levels 

- sample from pre-treatment basin from which aium and activated silica 
- ■ dosage is based; 

v) flow rates of raw water and finished water; . - 

vi) pH of outgoing water; at this time an adjustment of the lime dosage may 
be required (pH change generally occurs as a result of alum dosage 
changes); 

vit) plant discharge pressure; and 

viif) pump status in plant as well as in distribution system; 

Other regular daily operator duties include: 

Ix) the operator/assistant operator monitors the status of chlorination 
practice; pre-chlohnation, pre-ammoniation feed rates may have to be 
increased/decreased in order to maintain desired chlorine residuals 
during- treatment, also post-chlorine and sulphonation may have to be 
started/stopped, increased/decreased to maintain the desired outgoing 
total chlorine residual; 

x) load changes may occur, depending on the time of day, consequently 
pumps may be started/stopped, as well as chemical feed rates/filtering 
rates may be changed by the operator; 

xi) Screens located in the Screen House Building are replaced and cleaned 
as required (during the fall period this may be required every two hours); 

xii) Screen located at the MINI-GENERATING PLANT requires daily attention; 

xiii) Prepare activated silica "batches" (this procedure is performed 
approximately twice as day and takes about an hour to accomplish); and 
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xiv) Add fluoride powder to hopper twice per day. 

In general terms, Brantford has realized the need for a detailed operating manual 
for this plant so that a uniform approach to operations will be adopted by all staff. 
This operations manual, and a companion manual detailing emergency 
procedures, do not exist at present. Thus, the method of operation, and the 
duties of operators is subject to change in the near future. 

An example of a daily operator's log is included as Table D.6. 
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SECTION E 
PLANT PERFORMANCE - PARTICULATE REMOVAL 



E.1 GENERAL 

Aluminum Sulphate (alum) is used as the primary coagulant at the Brantford 
• Water Purification Plant to de-stabilize the colloidal suspensions present in the 
raw water, and to agglomerate the suspended particles to the appropriate size 
for the flocculation and filtration processes. Activated silica, prepared by acid 
activation of sodium silicate, is used as a coagulant/floc strengthening aid. 

The process components and operation procedures for the particulate removal 
processes are more fully described in Section C - Process Components and 
Section D - Plant Operation. . ■ 

In general, the Brantford Water Purification Plant produces water of excellent 
quality despite the poor raw water quality is relatively bad. Particulate removal 
efficiency has been consistently high, with treated water turbidities averaging 0. 1 5, 
0.31 and 0.24 FTU for 1984, 1985 and 1986, respectively. Only on two occasions 
in the three years did the treated water turbidity exceed the Ontario Drinking 
Water Objective of 1 FTU. This performance has been achieved despite the 
occurence of raw water turbidities as high as 122.0, 115.7 and 230.7 FTU, in 
1984, 1985 and 1986, respectively. 

As previously discussed, the treatment plant was essentially manually controlled 
during the 1984 to 1986 period. For a plant which has been expanded and 
experienced process modifications as often as this plant has in its history of 
operation since the early 1900's, the plant and processes are not simple to 
control. The present and past Brantford PUG management and staff should 
therefore be commended for their efficient operation of this water treatment 
facility. "' ,."'■.■ ' 

E.2 PRE-PROCESS STAGES 

While not generally considered part of the particulate removal process, there are 
three stages in the process of converting Grand River water to potable water 
which occur prior to conventionally defined particulate removal stages. 
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The Holmedale Canal into which the Grand River flows acts as a semi-controlled 
impoundment. Thus rough sedimentation can occur improving the water quality, 
albeit slightly. This canal/impoundment also provides a unique protection feature, 
in that water can be drawn from the canal, for a period of approximately 18 hours 
at average water demand, even when it is isolated from the true source. 
Chemical and other spills into the Grand River have occurred {see Section A.1.2) 
with deleterious effects on the quality of raw water which would otherwise be 
drawn for treatment. Procedures are in effect to notify the P.U.C. of spills into the 
Grand River upstream of Brantford. Under such circumstances, the canal can 
provide a buffer of uncontaminated water which can be used until the spill 
passes Brantford. 

As treated water demands increase, the life of this buffer decreases. The single 
intake line represents a potential weakness in the overall supply scheme. If, in 
future, a second intake line is considered, additional civil works should also be 
considered to increase the size of the impoundment and improve the plant's 
ability to produce high quality water. 

From the canal, water flows to the screen system. At present only fixed screens 
are in place. The Ministry "Design Guidelines for Water Purification Plants" 
indicate that, for a plant of this size, one of these screens should be an 
automated travelling screen. The installation of such a screen would reduce the 
manpower required for screen cleaning, which is particularly significant during 
the Fall, as well as maintain adequate screen performance and associated 
treatment efficiency. 

The final process prior to chemical conditioning for particulate control is the open 
basins (pre-treatment basins) which provide a further, albeit limited, opportunity 
for particulate removal by sedimentation. At present, aeration of these basins 
occurs in Winter to maintain ice-free conditions. 

The canal, and to a lesser extent the pre-treatment basins when not aerated, 
reduce the impact of large turbidity changes in the Grand River on the treatment 
process, and thus serve a second valuable purpose. To determine the benefit 
of particulate removal afforded by these facilities, a monitoring program could be 
carried out by P.U.C. staff. It would be most useful to conduct such an 
investigation during the peak turbidity periods in the Grand River (Spring and 
Fall). 
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E.3 TURBIDITY REMOVAL 

Historical data for turbidity in the raw and treated water, and various plant 
parameters may be found in Appendix 2. See Tables 2.0 and 2.1 for data 
originating from plant records. Historical data from MOE Analytical Reporting 
may be found in Appendix 2, Table 10. 

For the convenience of the reader, and the purpose of the following discussion, 
significant data have been abstracted from these tables and are presented for the 
years 1984 to 1986. 

Table E.1 indicates the minimum, average, and maximum turbidities recorded for 
the years 1984 to 1986. Table E.2 indicates the minimum, average, and 
maximum coagulant chemicals doses for those years. 

Tables E.3 and E.4 show the relative efficiencies of the two particulate removal 
processes, based on turbidity measurement from the years 1985 and 1986, 
respectively. 

Based on the data shown in Tables E.3 and E.4, the removal efficiency is in the 
order of 98-99%. in fact, the actual removal efficiency computed on a mass basis 
would be greater, since as particle size decreases, the surface area/mass ratio 
increases and turbidity is essentially a measure of surface area. True removal 
efficiency should be computed on a gravimetric basis. However, the extremely 
low mass concentrations for very low turbidities would make this type of analysis 
beyond the scope of most plant laboratories, and it is customary to base plant 
performance on the ratio of raw water to treated water turbidities. 

E.4 DETERMINATION OF COAGULANT DOSAGES 

The present method of determining coagulant dose is based upon operational 
experience between raw water quality and chemical dosage requirements which 
have been developed over the period of operation of this plant. Dosages are 
selected by senior operating staff using Tables C.5 and C.6 along with a 
knowledge of the prevailing and anticipated near future raw water quality. Jar 
testing is rarely used as a method of determining coagulant dosages because the 
raw water quality can change so quickly that such test results would be of little 
value. The coagulant dosages are varied typically two to three times per day. 

Based on comparable raw water quality in other locations, the coagulant and 
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TABLE E.I 

BRANfFORD UAtER PURIflCATION PLAMT 

SOHHART OF TURBlDITt LEVELS 



1986 



19B5 



19S4 



Minimum Haxinum Average H i o 1 mum Haximum Average Hlntmum HaKlmum Average 



Raw Uater 


1 .78 


230.67 


tFTU> 


(Hoy) 


(Har) 


Sett led Water 


0.90 


7.22 


(FTU) 


(July) 


(Oct) 


Treated Water 


0.05 


2.04 


(FTU) 


(Feb) 


(Har) 



U.60 



2.16 



0.24 



3. 13 
< Jan) 

0.97 
(Jan) 

0. U 
(Jan) 



116.7 
(Mar) 

5.97 
(Apr) 

1 .25 
(Jan) 



16.7* 



2-27 



0.31 



2.75 


122.0 


<F«b) 


(Dec) 


0.30 


8.65 


(Oct) 


(Har) 


0.03 


o.ao 


(Aug) 


(Aug) 



20.86 



0. 15 



m 



TABLE E.2 
BRAMTFORD UATER PURIFICATION PLANT 
SUMMARY OF PARTICULATE REMOVAL CHEH I C AL DOS AGE S 



1966 



1985 



t984 



Minimum Maximum Average MIntmum Heximum Average HInlmum tl»Klnium Average 



Prime Coagulant 18.4 55.8 34.5 

■0/L (Jan) tOct) 

Coagul antAid 3.1 17.7 7.7 

BiB/L (Feb) (Mar) 



ZS.O 
(JanJ 

N.U. 



57.0 
{Mar* 

H.U. 



35.8 



N.U. 



N.R, 



N .U. 



N.R. 



N.U. 



N.R. 



H .U. 



N.U. - not used 
N.R. - not recorded 



I" 
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TABLE E.3 
BRANTFORD WATER PDRIFICATION PLANT 
1985 REMOVAL EFFICIENCY BASED ON MONTHLY AVERAGE DATA 



Raw 



Settled % Removal Treated % Removal 



Overall 
% Reraova 



JAH . 


14.88 


2.07 


FEB 


15,21 


1.81 


MAE 


34.90 


3.20 


APR 


30.53 


3.07 


MAY 


10.75 


1.89 


JUNE 


12.44 


1.78 


JULY 


13.60 


1.65 


AWi 


12.08 


1.86 


SEPT 


18.57 


1.85 


OCT 


6.78 


1.69 


NOV 


18.13 


3.36 


DEC 


13.01 


2.99 


AVERAGE 


16.74 


2.27 



86 
«8 
91 

m 

86 
88 
85 

m 

75 
81 
77 
86 



0.41 
0.31 
0.42 
0.37 
0.30 
0.26 
0.26 
0.29 
0,25 
0.25 
0.33 
0.25 
0.31 



80 
83 
87 
88 
84 
85 
84 
84 
86 
85 
90 
92 
86 



97 
98 
99 
99 
97 
98 
98 
98 
99 
96 
98 
98 
98 
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TABLE Z,i* 

BRANTFORD WATER PURIFICATION PLMIT 

1986 REMOVAL EFFICIENCY BASED ON HONTHLY AVERAGE DATA 



Raw 



Settled % Removal Treated % Removal 



JAN 


10.57 


2.31 


FEB - 


8.09 


1.81 


MAR 


35.31 


3.26 


APR 


9.27 


1.99 


MAY 


10.21 


2.13 


JUNE 


13.95 


1.55 


JULY 


11.50 


1.45 


AUG 


17.15 


1.82 


SEPT 


28.13 


2.82 


OCT 


22.95 


3.08 


NOV 


4.53 


1.99 


DEC 


3.36 


1.67 


AVERAGE 


14.58 


2.16 



78 
78 
91 
79 
# 
89 

m 

89" 
90 

''^ 

se 

50 
85 



0.20 


91 


0.19 


90 


0.33 


90 


0.19 


90 


0.27 


87 


0.26 


83 


0.21 


16 


0.24 


87 


0,32 


87 


0.27 


91 


0.22 


89 


0.16 


90 


0.24 


89 



Overall 
% Removal 



98 
98 

97 
98 
98 
99 
99 
99 
95 
95 
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• coagulant aid dosages appear to be significantly higher than elsewhere. 
Assuming that the methods of computing these dosages were accurate, 
investigation Is warranted into the possible reasons why such apparently high 
chemical dosages are used, for the moderate turbidity which prevails most of the 
year. Any reduction in these chemical uses will provide economic benefit, not 
only directly in terms of chemical cost savings, but also in the event that waste 
treatment is required, where any reduction in waste volume and mass will reduce 
the cost of waste treatment and ultimate disposal. 

Of particular interest is that in 1985 and 1986, the average raw water turbidities 
were roughly the same; the average alum doses were roughly the same; yet in 
1986 an average of 7.7 mg/L activated silica was used, and none used in 1985. 
. The only noticeable improvement in treated water quality which resulted was a 
reduction in treated water turbidity from 0.31 NTU to 0.24 NTU. 

E.5 OPTIMIZATION 

Given that conventional practice is to backwash any filter after 48 hours service, 
optimization of the particulate removal process would require that after 48 hours, 
the filter bed loading was such that maximum bed capacity had been reached. 
Thus the need to wash the filters for bacteriological reasons would coincide with 
the need to backwash to remove the accumulated solids. 

Any alterations to the sedimentation process, or chemical pre-conditioning of 
suspended materials, should logically be based on obtaining a fast settling floe, 
choosing the most "filterable" chemical combination (including lowest turbidity and 
aluminum/residual), and adjusting filter runs as required. 

The optimization of the particulate removal process therefore must look at the 
performance of both the unit processes (sedimentation and filtration). 

To that end, a plant testing and measurement work program was suggested by 
Simcoe, and is presently in progress by PUC staff. Table E.5 shows the course 
of work suggested be done on a regular basis. 

As part of the data collection requirements for both this type of optimization, and 
improvements in efficiency at the plant, it would be necessary to provide 
additional sampling/monitoring systems. A wastewater turbidimeter should be 
provided, along with additional sampling points/systems connected to a new 
turbidimeter to monitor settled water turbidity. 
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TABLE E.5 

BRANTFORD WATER PURIFICATION PUVNT 

Field Work Needed: Particulate Removal Evalua-tion 



In order to obtain data to evaluate particulate removal efficiency, 
some in-plant testing is needed. The following summarizes these 
testing needs: 

1. Gravimetric determination of relationship between turbidity and 
suspended solids in the raw water. Optimally, this should be 
done for various turbidity levels through the range found at the 
plant . . 

2. Gravimetric determination of relationship between aluminum 
sulphate dose and suspended solids in the coagulated water. 
This should be done, using jar testing procedures, across the 
range of alum doses used at the plant. 

Once these two pieces of information are obtained, a correlation 
could be developed between simple operating parameters and 
treatment chemical dosages. 

3. With all samples being taken from the same 'slug' of water, 
analysis for suspended solids in the raw water, coagulated water 
(ie. settling tank influent), settled water, and filtered water. 
The sample timing should be staggered in an attempt to sample 
from the same water at each location. 

4. A backwash waste sampling test as follows: 

Every 30 seconds for the first three minutes, then every 60 
seconds for the balance of the wash, take grab samples (from the 
washwater trough) during a normal backwash. Analyze each of the 
high turbidity samples (and low turbidity ones if possible) for 
suspended solids. '.. - 

This will enable a washwater solids/turbidity relationship to be 
constructed. 

For this test, the following information will be required: 

- average RW turbidity of raw water treated during filter run 
average alum dose during same period 

- total volume filtered (by test filter) 

. - wash rate and total wash volume for the backwash test 
average plant flow during filter run 
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One of the primary objectives of the chemical pre-conditioning stages is complete 
particle destabilization and the production of a dense floe. The use of a 
Streaming Current Monitor (SCM) could be a valuable tool in the control and 
selection of appropriate chemical dosages as it will continuously monitor particle 
destabilization and adjust chemical dosages accordingly. 

Streaming Current Monitors appear to perform best when operated under steady 
state flow conditions, which is not usually the case In water treatment plants. The 
soon to be commissioned SCADA System, could be programmed appropriately 
to counteract the flow variation effect on the SCM so that this tool could be a 
valuable addition to the treatment selection strategy. 

E-e CONCLUSIONS 

On the basis of the data presented in Tables E.3 and E.4, it must be concluded 
that the particulate removal process functions well in terms of its performance. 
For the period covered by the Study (1984 - 86), the treated water turbidity 
exceeded ODWO limits on only two days. 

In terms of cost efficiency, further study of the particulate removal processes is 
required so as to match chemical pre-conditioning more closely to performance 
needs under the prevailing conditions. 



I 
I 
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SECTION F 
PLANT PERFORMANCE - DISINFECTION 

F.1 GENERAL 

The disinfection process at the Brantford plant is based on chlorination, both pre- 
and post-, using chlorine gas as the source. In addition, as part of the overall 
disinfection process, sulphur dixoide may be used for dechlorination, and 
ammonia is used to provide a chloramine residual. 

These gas systems and operating practices are described in detail in Sections G 
and D. As was the case with particulate removal, the plant's disinfection 
processes operated extremely efficiently during the period of this investigation. 

F.2 DISINFECTION EFFICIENCY 

During 1986, MOE analysed 114 raw water samples and 106 treated water 
samples. Table F.I which shows the results of these bacteriological 
investigations was derived from the detailed data in Table 3 of Appendix 2. 

These results indicate a significant level of bacteriological/microbiological 
presence in the raw water, and that with the sole exception of one (low level) 
case, the disinfection process was satisfactory. 

F.3 CHLORINATED BY-PROnilCTS FORMATION 

The MOE tests water samples taken by PUG staff from the Brantford Water 
Purification Plant on a regular basis for chlorinated by-products, including 
chloroform, bromodichloromethane and chlorodibromomethane. The principal 
source of trihalomethanes in drinking water is the chemical interaction of chlorine 
added for disinfection, with the humic and fulvic substances that occur naturally 
in the raw water. 

The total trlhalomethane (THM) results obtained during the study period, 1984-86. 
are summarized in Table F.2. Since the results for 1987 and some of 1988 were 
available, they are also included in Table F.2 

Ontario Drinking Water Objectives have set the maximum acceptable 
concentration of THMs at 0.35 mg/L (350 ug/L). It is possible that in future this 
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TABLE F.I 

BRANTFORD WATER PUJt I F 1 C AT [ ON PLANT 

SUHHART OF BACTERIOLOGICAL TESTING 1986 



HPN 



TOTAL COLIFORH 
NUHBER OF SAHPLES 
RAW TREATED 



KPN 



FECAL COLIFORH 
NUMBER OF SAMPLES 
RAU TREATED 



HPN 



FECAL STREP 
RAU TREATED 



ABSENT 



4 3 



ASSENT 



43 



ABSENT 



19 



1-100 



14 



0-10 IZ 



0- 1 



101 -5000 



m 



11-500 J3 



Z-50 19 



>50OO 



TOTAL NUMBER 
OF SAHPLES 



47 



Jl>4 



>500 1 



4» 



43 



>50 2 



21 



19 



to 



I 



F.lb 



TABLE F.2 

BRANTFORD WATER PURIFICATION PLANT 

TOTAL TRIHALOMETHANE LEVELS IN FINISHED WATER 





NO, 


OF 


MAXIMUM 


MINIMUM 


AVERAGE 




YEAR 


SAMPLES 


CONCENTRATION 


CONCENTRATION 


CONCENTRATION 










ug/L 


ug/L 


ug/L 




1988 


. 8 




206 


137 


U4 




1987 


9 




337 


116 .. 


220 * 




1986 


12 




347 : 


85 


21S 




1985 


7 




308 


156 " 


213 




1984 


3 




228 


171 


203 





excluding one analysis based on the Purge and Trap technique, which is not 
normally used by the MOE laboratory 
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limit may be reduced, or qualified in that a maximum chloroform concentration 
may be specified. The average yearly levels of TH Ms recorded during the study 
period from 1984 to 1986 seemed to show an increasing trend in THM's but 
subsequent analytical results do not substantiate that an increasing trend is 
occurring. 

F.4 CONCLUSIONS 

On the basis of the bacteriological analyses results, it is evident that the Brantford 
Water Purification Plant's disinfection process of free residual pre-chlorination and 
combined post-residual chlorination is effective in producing a bacteriologically 
safe water. 

Although the THM levels do not appear to be increasing, sampling and analyses 
for THMs should continue so that data over a more significant time period can 
be assessed. 

Should the MOE find it necessary to reduce THf^ limits, or establish a maximum 
chloroform concentration, an obvious route to the near elimination of chlohnated 
by-products would be to change the disinfection process to use ozone as the 
prime disinfectant. This route has the obvious disadvantage of cost - both capital 
and operating/maintenance as an additional load on plant staff. We believe that 
ozonation should be regarded as a possible disinfection technique, only after all 
reasonable measures have been taken to modify the existing practices to reduce 
THMs. The Brantford plant already has systems in place which can aerate, 
chlorinate, dechlorinate, as well as an activated carbon feed system. These 
systems provide adequate protection from elevated THM levels at many other 
surface water treatment plants. Our expectation is that similar results could be 
obtained at Brantford by appropriate changes to the process. ■ 
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SECTION G 
SHORT AND LONG TERM MODIFICATIONS 
G.1 GENERAL 

The following recommendations have been categorized into short term and long 
term modifications, for particulate removal, disinfection and other treatment 
systems. 

The present plant performance at the Brantford Water Purification Plant is quite 
acceptable in terms of the Ontario Drinking Water Objectives. The following 
recommendations are intended to improve raw and treated water quality, to 
reduce operating costs, to reduce THMs, to reduce the plant's solids loads and 
to rationalize plant operations. It is important to note that some of the following 
modifications may have been initiated and/or completed at the time of publication 
of this report. 

G.2 SHORT AND LONG TERM MODIFICATIONS 
(PARTICULATE REMOVALS 

The following are recommended modifications pertaining to particulate removal 
efficiencies which should be undertaken. 

G.2.1 Automated Travelling Screens 

The present screens are manually cleaned requiring operator attention as 
frequently as once every two hours. . , . . 

The installation of automated travelling screens would reduce manpower required 
for cleaning the screens, as well as, maintain an adequate screen performance 
and associated treatment performance. As a preliminary step consideration 
should be given to removing trees and shrubs along the Homedale Canal to 
reduce the leaves reaching the plant intake location. 

G.2.2 Media In Filter No. 5 , . 

The filter media study indicated that Filter No. 5 had media with effective size 
outside of the normal range and with a uniformity coefficient which was too high. 
It is recommended that: 



Brantford Water Purification Plant Optimization Study - October 1991 



Ontario Ministry of the Environment G.2 

a) The filter media study should be repeated by PUC staff. 

b) If results are confirmed, the media should be replaced. 

G.2.3 Particulate Removal Evatuation 

Coagulation chemical dosages appear to be excessive. Performance of settling 
tanks and filters may not be optimal due to improper sludge production may be 
higher than necessary, as a result. It is recommended in plant testing as 
described in Table E.5 of Section E should be carried out by PUC staff to 
optimize the performance of the settling tanks and filters. 

G.2. 4 Streaming Current Monitor fSCM) 

Coagulation chemical dosages to produce floe are presently set manually, based 
upon relationships between raw water quality and required chemical dosages 
developed from past experience. 

The use of a Streaming Current Monitor should be evaluated as a tool in the 
control and selection of appropriate chemical dosages. The efficiency of the 
SCM should be assessed along with the preferred location for the future 
installation of a permanent unit. The effect of flow variations on the SCM 
accuracy should also be assessed. 

G.2.5 Aluminum Concentrations In Treated Water. 

Treated water average aluminum levels were found to be 0.151 mg/L in 1986 
versus the MOE guideline of 0.1 mg/L to avoid distribution system coatings, 
consumer complaints and interferences with certain industrial processes. 

It is recommended that P.U.C. staff: 

a) Conduct pilot testing to determine if location of lime treatment in flash mixing 
chamber is contributing to a high soluble aluminum concentration and 
thereby allowing passage of excessive concentrations through the filters. 

b) As part of SCM testing, determine if alum dosages have been excessive and 
thereby contributing to the problem. 

c) Check aluminum concentrations in lime shipments. 
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d) If a) above is found to be a significant cause, relocate lime treatment to after 
filtration. 

G.2.6 Backwash Control 

Backwash continues for 10 minutes in the case of single compartment filters and 
15 minutes in the case of dual compartment filters. It is recommended that a 
backwash wastewater turbidimeter be provided to monitor waste turbidity and 
control length of wash based on quality of wastewater. Use multiple sample 
funnels for each filter with sample line solenoids controlling flows to turbidimeter. 

G.2.7 Settled Water Turbidimeter 

■ As part of data collection requirements for plant optimization and improvements 
at the plant it is necessary to provide additional sampling/monitoring systems. 
It is therefore recommended that sample lines be provided from the settled water 
conduit supplying Filters No. 2 and No. 5, with solenoids and connecting to a 
new Hach Turbidimeter Model 1720 C. 

G.2.8 Flocculation/Sedime ntation Tanks 

Flows are assumed to split 25%, .25% and 50% into the east/west and south 
flocculation/sedimentation tanks. ■ * . " 

It is recommended that: 

a) A current meter be used to determine the actual flow split over the range of 
flows experienced by this plant. 

b) Consideration be given to improving flow splitting to more euqally load the 
treatment limits, if flows are found to divide as assumed. 

Addition of a fourth flocculation/sedimentation tank may be found to be 
necessary depending upon this study and results of solids removal study of 
sedimentation/filtration units. 
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G.2.9 Impoundment Capacity Extension 

The single intake line represents a potential weakness in the overall supply 
scheme. If in the future a second intake line is considered, additional works 
should be considered in increasing the size of impoundment and improve 
protection of the plant to produce high quality water. 

It is recommended that: 

- impoundment capacity extensions be considered on the plant property or as 
an extension to the canal itself, (suggest 24 hours at avg. flows) 

- considerations be given to the provision of mechanical solids removal 
equipment for the impoundment system 

- as preliminary work, PUC staff should initiate a sampling program to determine 
particulate removal efficiencies of existing canal and pre-treatment basins. 



G.2.10 Continued Study of Grand River Qualitv 

Although there is no direct evidence of raw water quality detehoration in the 
Grand River during this study period, the raw water quality is still quite poor, it is 
recommended that MOE continue with their efforts to monitor and improve the 
raw water quality in the Grand River. 

G.3 SHORT AND LONG TERM MODIFICATIONS fPiSINFECTlON) 

The following are recommended modifications pertaining to disinfection 
efficiencies and chlorination by-products. 

G.3.1 Ptant Study to Monitor and Possibly Lowe r THM Levels 

THM maximum levels for study period only marginally lower than the maximum 
acceptable concentration of 0.35 mg/L. Considerable chlorination practice 
research has been carried out at this plant to investigate combined residual 
versus free residual chlorination. Current practice of pre-chlorination free residual 
and post- chlorination (combined residual) has been found best for effective taste 
and odour control and disinfection. 

It is recommended that a study to observe THM levels be initiated as follows: 
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a) continue to monitor THM levels in treated water (increase frequency of 
sampling in normal peak periods of May to Sept.) 

try reducing free residual chlorine levels to determine if THMs decrease 
accordingly (higher THfyl levels in 1984 - 1987 period may have been 
partially due to higher free residuals) 

b) try using raw water ponds as aeration basins and change point of 
chlorination to after raw water ponds instead of canal intake 

c) if THM levels do not lower, with moving chlorine dosage line to after aeration 
basins, attempt chlorine dosage after flocculation/sedimentation process 

If THM levels reduce activities b) to c) may not be necessary. 

G.3.2 Plant Laboratory Capability 

When initiated, the THM level study would involve a substantial analytical load 
beyond the present capability of the laboratory at the plant 

It is recommended that the following alternatives be considered: 

a) expand the existing laboratory at the plant; or 

b) contract a private laboratory; or 

c) Ministry of the Environment substantially increase THM testing 
G.3.3 Ozonation. THM Reduction 

If THM levels are found, by continued monitoring, to be increasing, the one 
positive means to reduce their function would be to use oxonation as the primary 
form of disinfection. Ozonation could be investigated on a pilot scale using the 
raw v/ater sample line and a pilot plant, including a bench scale ozonation unit. 

G.4 SHORT TERM MODIFICATIONS • (OTHER) 

The following are recommended modifications pertaining to other matters, such 
as intake, chemical systems and plant record systems. 
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G.4.1 Intake Condition Investigations 

■ A hydraulic investigation of the intake system by Simcoe shows that the apparent 
C factor is only 50. The intake structure may be partially blocked or the intake 
pipe badly silted. A diver should be hired to assess the condition of the intake 
structure and intake pipe. 

G.4.2 Sodium Silicate Activation 

Present system uses sulphuric acid to activate silica. The chemical handling 
systems and chemical inventories could be simplified if another chemical used for 
another plant process could be used instead. 

It is recommended that conderation be given to: 

a) Investigate activation by alum (or chlorine) and take sulphuric acid system 
out of service 

b) Alternative application points for activated silica couid be re-investigated to 
determine if earlier plant research is correct in that application prior to alum 
addition is preferred. 

G.4.3 Fluoride 

Sodium silicofluoride is a labour intensive system with personnel hazards. The 
use of (liquid) hydrofluorosilicic acid as source of fluoride should be investigated. 

G.4.4 Fluoride Injection Point 

Fluoride is injected into the clearwell. The potential exists for overdose by 
siphonage. Fluoride additions to water used for backwashing is wasted. 

The injection point should be relocated to the high lift pumpwell. Since the diesel 
pumps don't pump into the common header, it appears impractical to dose into 
the discharge header(s) to prevent siphonage, but this option should be 
investigated further before the dosage point is finally selected. 
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G.4.5 Process and Piping Diagram fPAPD) 

There is no overall PAPD for the Brantford Water Purification Plant. A PAPD 
should be prepared to acurately show all processes and plant piping. 



G.4.6 Plant Operations Manual 

There is no complete Plant Operations Manual therefore, Plant Operations Manual 
should be prepared to define: hourly, daily, weekly, annually, etc., operator's 
duties; equipment maintenance procedures; shop drawings for equipment; 
calibration procedures for monitoring equipment, flow meters, chemical feed 
equipment; etc. 
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WATER PLAHT OPTIMIZATION STUDY 
INTRODUCTION 



Introduction 



The information contained herein consists of a preamble and general 
terms of reference for the "Plant Consultant". 

Basic Premise of the Water Plant Q ptiwization Study 

The majority of drinking water supply facilities in Ontario have 
treatment directed at microbiological disinfection and/or removal of 
suspended material. 

The purpose of the Water Plant Qptimijation Study (WPOS) is to document 
and review the present conditions and determine an optimum treatment 
strategy for contaminant removal at the plant, with emphasis on the 
removal of particulate materials and disinfection processes. 

The following items relate to the emphasis on particulate removal in a 
plant evaluation: 

Organic contaminants (dioxins, PAHs) are associated, at least 
in part, with particulates. 

Particulates themselves have health-related limits 
(turbidity/bacteria). 

V In striving for excellence in water treatment, it is 

important to examine all possible approaches, but first 

■ optimum use should be made of the processes already in 

place. 

The Drinking Water Surveillance Program (DWSP) is a continuously 

updated base of information on Ontario water plants and -at e^ l^^t nil? 

Appended herewith is a detailed description of the DWSP and the DWSP 

SSestionnaire (Appendix A). In connection with the DWSP a p an.t 

investigation and process evaluation study is required for each plant 

entering the program. 

The Drinking Water Surveillance Program and the Water Plant 
Optimization Study are being co-ordinated for the following reasons: 

• Some of the components of interest are the same, and cost 
savings can be realized. 

* The DWSP should focus on plants which have been optimized and 
• are producing the best possible water; documentation of 

plants which are known to be inefficient is non-productive. 
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WATER PLANT OPTIMIZATION STUDY 
INTRODUCTION 



General Information 

1 Operator training and certification is an important component of 
■ plant optimization. Plans are already underway with the 

MOE/Municipal Engineers Association (MEA) to implement such a 
program. 

2 The mechamism for ensuring ongoing optimization will be through an 
annual inspection by MOE staff or consultants, or a combination of 
the two. 

3 The study has been organized with a team approach in mind; thus, 
progress reports and a meeting with the Project Committee are 
required as the work progresses. 

4 It is not the intent of this study to provide a detailed 
implementation scheme for plant rehabilitation; however, it is 
necessary to scope the feasible short and long-term process 
modification, if required, to achieve optimum disinfection and 
contaminant removal. 

5 All information provided in the study must conform to the 
'■ Ministry's "Metrication Guidelines for Consulting Engineers . and 

existing information used for all designs, drawings 
specifications, etc., for this project must also be converted into 
metric (SI) units. 

Ort^anization 

On the following page is an organization chart which describes the 
various groups involved in each plant study. 

Project Comiittee 

A "Project Committee" will be struck for each water plant The 
"Project Committee" will consists of Municipal and MOE representati es 
and a "Prime Consultant". The "Project Committee; will formulate a et 
of specific terms of reference for the "Plant Consutant' using the 
"General Terms of Reference" contained herein as the basis. it ^s 
important that the same general approach be utilized f°; .^J^ P^^"^J; 
therefore, only some specific inclusions should be allowed m the plant 
specific terms of reference. 

The "Project Committee" will direct the "Plant Consultant" in carrying 
out work described in the plant specific terms of ^^^J-n". ^J^ 
"Project Committee" will also review the progress of the work and 
evaluate the final report. 
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WATIR PLAKT OPTIHIZATION STUDY 
Reporting & Co-ordination 



MOE UPPER MANAGEMENT 



C.E. Mclntyre & J.N. Bishop 



CO-ORDINATION GROUP 



K. Roberts G. Martin 
R. Hunsinger W. Gregson 
J. Budziakowski 



41 
PROJECT COMMITTEES 



1. Prime Consultant 

2. Municipal Management 

3. Municipal Operation 

4. MOE Regional Representative 

5. MOE Water Resources Branch 

6. MOE Project Engineering Branch 

7. MOE Environmental Approvals Branch 



41 
PLANT CONSULTANTS 
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WATER PLANT OPTIMIZATION STUDY 
INTRODUCTION 



Priwe Consultant 

The "Prime Consultant" for the study will co-ordinate all of the water 
plant optimization studies by carrying out such tasks as: 

• Setting up project conmittees 

• Participate in development of the specific terms of reference 
for each plant 

• Liaison with "Plant Consultants" regarding progress reports, 
meetings, and final reports. 

• Preparation of a report summarizing the results of the 41 
plant studies. 

Plant Consultant 



The "Plant Consultant" will carry out the data gathering, 
interpretating and recommendation steps outlined in Tasks 1 through 8. 

The "Plant Consultant" must provide staff with extensive experience in 
evaluation of existing water treatment facilities who will maintain 
direct involvement in all phases of the project. 
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WATER PLANT OPTIMIZATION STUDY 

GENERAL TERMS OF REFERENCE Page 1 



Purpose 

To review the present conditions and determine an optimum treatment 
strategy for contaminant removal at the plant, with emphasis on 
particulate materials and disinfection processes. 

Work Tasks 



1 Receive an information package from the MOE. Review the 
information provided and meet with the MOE staff, if required, to 
discuss the project. 

2. Document the quality and quantity of raw and treated waters. 

3 Define the present treatment processes and operating procedures. 
Prepare a progress report on Works Tasks 1-3 for the Project 
Committee. 

4 Assess the methods of efficient particulate removal which would 
utilize the present major capital works of the plant. Evaluate 
the particulate removal efficiency and sensitivity of operation, 
assuming opximum performance of the plant. 

5. Assess current disinfection practices and possible improvement 
methods. 

6. Describe possible short and long-term process modifications to 
obtain optimum disinfection and contaminant removal. 

7. Prepare a draft report for the project committee's review. 

8. Prepare the final report. 
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WATER PLANT OPTIMIZATION STUDY .^ , ■ ^ o 
GENERAL TERMS OF REFERENCE - WORK TASK NO. 1 Page 2 



1 DcrrCTUF AN INFORMATION PACKAGE FROM THE MOE. REVIEW THE 

'• l^oZiim prov^oeTJSd meet with the moe staff, if required, to 

DISCUSS THE project. 
Elewents of Work 

(a) Receive an information package from the MOE concerning the Plant 
and the study. This package includes a general terms of 
Reference a general table of contents for organizing the study in 

• r manner consistent with other plant reports the WPOS reporting 
tables and a copy of Ontario Drinking Water Objectives. 

(b) Review the information and prepare for a meeting to i^Jtiate the 
work on the project, including preparation of a schedule of 
manpower and staff committments, 

(c) Meet with the MOE to discuss the available data the terms of 
reference and the project staff and work schedule. If a 
consuUant is carrying 'out more that one fu^y it may not be 
necessary to meet with the MOE at the start of each study. 
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WATER PLANT OPTIMIZATION STUDY • 

GENERAL TERMS OF REFERENCE - WORK TASK NO. 2 Page 3 



2. DOCUMENT THE QUALITY AND QUANTITY OF RAW AMD TREATED WATERS. 

Elements of Work 

fal Prepare a monthly summary of maximum, minimum, and average flows 
for the last three consecutive years (Table 1.0). Address any 
discrepancies which exist between raw and treated flow rates. 

Cb) Based on the above, briefly review and tabulate for the last three 
years the monthly maximum, minimum, and average per capita flow 
for the total population served by the plant (Table 1.1). Compare 
the plant data with typical per capita flows for the local region. 
Indicate major consumers who may influence the figures. 

(c) Document the methods of measuring the raw and treated water flow 
rates. 

fd) Summarize, for the last three consecutive years, where available 
the raw and treated water; turbidity, colour, residual aluminum/ 
iron pH temperature and treatment chemical dosages (other than 
disinfection and fluoridation). The summary should indicate the 
monthly daily average and maximum and minimum day (Table Z.OJ. 

For the same three year peri.od, tabulate also the daily average 
for' the typical seasonal months of January, April, July and 
October as well as other months in which problems with particulate 
removal occurred (Tables 2). Document enough data to define and 
evaluate those problems. 

Record other data, such as particulate counting, suspended solids, 
and algae counting (Table 5.0) which could reflect on particulate 
removal efficiency. 

Pocument the source and methods used in determining all 
information . 

A comparison should be made between the plant and outside 
laboratory information to ascertain the relative validity of the 
data For plant data, emphasis should be given to plant 
laboratory tests rather than continuous process control 



instruments. 



(e) 




06/04/87 (REV. 1) 



WORK TASK NO. 2 (cont'd) Page 4 



For the same three year period, tabulate (Tables 3) the daily 
average for the typical seasonal months of January, April, July 
and October as well as other months in which problems with 
chlorine residuals and/or positive bacterial tests identified in 
Table 6. Document enough data to define and evaluate those 
problems. 

Document the methods of dosage evaluation and residual 
measurements, and establish the validity of the data provided 

(f) Prepare a summary, based on at least three years of data, of the 
raw and treated water quality testing data for physical, 
microbiological, radiological, and chemical water quality 
information (Table 4). Document as much data as is needed to show 
possible seasonal trends in water quality. Where possible, show 
corresponding sets of raw and treated water quality information. 

Document the source and methods used in determining all water 
quality information and establish thi validity of the data, 
comparing plant and outside laboratory data. 

(g) Tabulate, for the last three consecutive years, the raw and 
treated water bacterial test information at the plant 
(Table 6). 

Document the source and methods used for all data provided. 

(h) Document the water sampling systems (source, pump, line-material 
and size, vertical rise velocity sampling location) used in the 
plant (similar to OWSP Questionnaire in Appendix A). 

(i) Prepare a summary of inplant testing including Test, Sampling 
Point, Testing Frequency, Reporting Frequency, Testing 
Instrumentation including calibration. 

(j) Identify other water quality concerns, not related to particulate 
removal or disinfection, which should be considered as part of the 
assessment phase of this evaluation program. 
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GENERAL TERMS OF REFERENCE - WORK TASK NO. 3 Page 5 



3 DEFINE THE PRESENT TREATMENT PROCESSES AND OPERATING PROCEDURES^ . 
PREPARE A PROGRESS REPORT ON WORK TASKS 1-3 (8 COPIES), FOR THE 
PROJECT COMMITTEE. 

Elewents of Work 

(a) Where drawings are available, assemble sufficient record drawings 
of a reduced size, to document the general site layout and the 
interrelationship of major plant components. If available, 

■ include a process and piping diagram (PAPD) of the plant 
operations. 

(b) Prepare a simplified block schematic of all major plant components 
including chemical systems and indicating design parameters. 
Appendix B is an example of the required standard schematic. 

(c) Prepare a photographic record of the plant facilities, 
illustrating all of the major plant components and chemical feed 
systems The record should include approximately 30-40 coloured 
(9 cm X 12 cm) (or 10 cm x 15 cm) prints, suitably labelled. The 
progress and draft reports may include photocopies in lieu of the 
prints. 

(d) Tabulate the design parameters for all the major plant components, 
with emphasis on the process operations, including chemical feeds 
This information, as a minimum, must be consistent with the DW5P 
Questionnaire (Appendix A) and must be confirmed and verified by 
field observations. The design parameters should be evaluated at 
design, rated and actual operational flows. 

(e) Prepare a summary of how the plant is operated, including chemical 
dosage control, such as jar testing information, f^Her 
backwashing procedures and initiation, and pumping and flow 
control. 

(f) Document all reported and other apparent problems in plant 
operations and/or in the distribution system related to water 
quality In addition list the health related parameters which 
exceed the Ontario Drinking Water Objectives (Table 7). 

(g) Submit 8 copies of the progress report to the Prime Consultant for 
distribution to the Project Committee. 
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WATER PLANT OPTIMIZATION STUDY 

GENERAL TERMS OF REFERENCE - WORK TASK NO. 4 Page 6 



4 ASSESS THE METHODS OF EFFICIENT PARTICULATE REMOVAL WHICH WOULD 
UTILIZE THE PRESENT f4AJ0R CAPITAL WORKS OF THE PLANT. EVALUATE 
THE PARTICULATE REMOVAL EFFICIENCY AND SENSITIVITY OF OPERATION, 
ASSUMING OPTIMUM PERFORMANCE OF THE PLANT. 

Elewents of Work 

(a) Assess the validity and implication of all information relating to 
particulate removal provided in Work, Tasks I and 2 with emphasis 
on method, metering and sampling, etc. 

(b) Using information provided in Work Tasks 1, 2 and 3 evaluate the 
plant's particulate removal efficiency. The basis of minimum 
particulate removal should be 1.0 F.t.u. It should, however, be 
recognized that it is desirable to strive for an operational level 
which is as low as is achievable. 

(c) Conduct an evaluation of possible optimum performance 
alternatives. Include jar testing using established industry 
practice. 

(d) Evaluate the feasibility of optimum removal using the existing 
plant capital works. This evaluation should consider the worst 
case water quality conditions, even though field testing data may 
not be available during the initial phase of the study (see Work 
Task 7). 

(e) Describe the operational procedures, management strategies, and 
equipment required for various feasible alternatives. Estimate 
chemical dosages, level of operational expertise, and sensitivity 
of operation of the alternatives. 
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GEN ERAL TERMS OF REFERENCE - WORK TASK NO. 5 Page 7 

5. ASSESS CURRENT DISIKFECTION PRACTICES AND POSSIBLE IMPROVEMENT 
METHODS. 

Elenents of Wortt 

,.) Assess t.e "Mdity and J^plicatioj, of aU info^Uon r.laU., to 

disinfection provided in Worn lasus i, *. 

method, metering and sampling etc. 

the Ontario Drinking Water Objectives. 

■ chlorinated by-products in the treated water. 

(d) Evaluate the feasibility of the various alternatives using the 
existing plant capital works. 

(e) Assess t^e relative "="" „f, >:« 'l;rateVi« ' and"«uVe"t 
°^""'r'k/T4"asibTe"TterUf.e"' Estate 'chemical 

- :Z7,t 'e°;e,''of oVeVatio.,. expertise, and sensit,v,ty of 

operation for the alternatives. 
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WATER PLANT OPTIMIZATION STUDY 
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6 DESCRIBE POSSIBLE SHORT AND LONG-TERM PROCESS MODIFICATIONS TO 
OBTAIN OPTIMUM DISINFECTION AND CONTAMINANT REMOVAL. 

Elenents of Work 



(a) Prepare a list of modifications which should be considered for 
detailed implementation evaluation. Provide an estimatfid cost and 
possible schedule for implementation for each of the proposed 
modifications. 

It is not the purpose of this study to provide a detailed 
implementation scheme for plant rehabilitation. It is, however, 
necessary to scope the feasible short and long-term process 
modifications required to achieve optimum disinfection and 
contaminant removals. 

(b) Incorporate (a) above in the draft report. 
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7.' PREPARE A DRAFT REPORT FOR THE PROJECT COMMITTEE'S REVIEW. 
(8 COPIES). 

Elewents of Work 

(a) The report must include all information for Work Tasks 1-6. 

The information must be organized and presented in a logical and 
co-ordinated fashion. A general table of contents (Appendix CJ is 
provided for organizing the material in a manner consistent with 
other plant reports. 

Submit the draft report for review by the Project Committee, 

(b) Meet with- the Project Committee on site at least one week after 
submission of the report. 

fcl Prepare a separate letter report containing recommendation(s) 
concerning the need for additional field testing to cover quality 
conditions not available during the period of this study. The 
Project Committee may decide to delay completion of the final 
report until field data can be obtained to confirm the predictions 
of performance for the worst case water conditions. 
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WATER PLANT OPTIMIZATION STUDY 

GENERAL TERMS OF REFERENCE - WORK TASK NO. 8 Page 10 



8. PREPARE THE FINAL REPORT. 
Eleaents of Work 

(a) Conduct additional field testing if required. Discuss the 
implementations of the results with the Project Committee if the 
results differ from the predicted performance. 

(b) Amend the report as per review coraroents, incorporating additional 
field data if required. 

(c) Submit 25 copies of the final reports (including the colour 
photographs) to the MOE for distribution. 
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.the oresent methods of disposal of 
TO determine and document the ^^^^^ sludge, screenings 

Wastewaters (filter oackwash, ^1*^^ ^^. discharged to the 
:Tc .. If the — ^--:;:bVart:r:it.ve methods for disposal 
receiver untreated, P°^^^° estimated costs. 
Should be suggested, along «it 

The consultant will: 

screenings, etc. h 

.H ouality of filter backwash produced 
P Document the volume and quality ^^^^^ 3 ^^^^^ f 

^- .t the water treatment P^^^^J^^^^^ treatment e.ists at the . 
data. If ^--^^^^i^.ilt^d g^atn.es should be documented, 
plant the raw and treateo m ^ 

^ rti^DOsal of the water plant 
* *h« nresent methods of disposal 
3. Document the present . _ 

wastewaters. , 

..,«rt^ nf treatment/disposal of 

^ -. +v,^t the 'level of effort 
Mote: It IS --'<--^^f ^^.'^^'^ t an m-depth analysis 
budget estimates ^^^^ ""^^^^^d costs that would 
of alternatives and 3"°'=^^!^^ nreliminary conceptual 

normally be -^^'"^^'^^^^'^i^sLdy Report for such a ■ 
design or an Environmental 5tuy ^ ^^^ ^^ ^^^^ ^^^ ^^^ 

facility. The level of ^^ ° ^ ^^^^^^ , .^s should be m 
■ prepare cost ^^^^^^^^ ^.udget estimates, 
keeping with the assiy 



APPENDIX 2 
TABLES 



TABLES 1.0 AND 1.1 
PLANT FLOWS 



NOTES FOR TABLE l.l - PLANT FLOffS 

Missing data, 1985, June to December 

Daily log sheets from the plant indicate that on May 28, 1985. 
the high lift pump venturi meters were connected to the computer 
monitoring system. Due to reported frequent malfunctioning of 
the computer system from June to December 1985, accurate daily 
treated flows were not available. The only available treated 
flows, were monthly flows estimated by the plant staff. 
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46.0 I 
1. 



I 40.0 

. I 



I 37.0 

I 36.0 
I 



42.0 I 37. O I 38. 



I- 



I- 



I- 



I- 



I 33.0 I 43.0 I 24.0 I 26.0 



I 



■I 

I 27.0 

-I 

I 53.0 



I 

I 32.0 



■I 



■I- 



39.0 I 
I 



57.0 
54.0 



I 38.0 

1 



I 40.0 I 34.0 I 35. O 



■I- 



I- 



I 



I 



I 41.0 I 50.0 



I 

I 23.0 



I 34. O I 
I 31.0 1 



54. I 

(. 



I 43.0 
I 

I 54.0 

I 



I 35. 

. I 



I 38.0 

I 46.0 

. I 



I 46.0 



I 46.v(3 



t- 



I 



I 45. I 50.0 



I- 



1 



I 



S6.0 I 

1 



45.0 
49.0 



I 48.0 

. I 



I 49. O I 45.0 



I- 



I- 



I- 



I- 



I 47.0 I 49.0 I 33.0 I 31.0 I 53.0 I 60.0 I 

I (. 



I- 



I 



I 



I 53.0 

I 49.0 
I 



I 50.0 I 47.0 I 45. O I 45.0 



I' 



I- 



■I- 



■t- 



I 



I 49.0 I 50.0 1 28.0 I 53. O I 34.0 I 53.0 I 

I I |. 



I 

I 30.0 



50.0 
40.0 



I 55.0 I SI.O I 43.0 I 47. O 



•I 



I- 



•I- 



I 



I 1 

I 47.0 I 51.0 



) 31. 
I 

I 28.0 



I 

I 26.0 



1 31.0 I 
I 26.0 I 



45.0 I 
(. 



I 50.0 
, 

I 42.0 

J 



I 48.0 

.( 

t 41. 

-I 



I 49. 



t 43. 

I 

I 40.0 



I 47.0 



1 

I 46.0 

I 

I 41.0 



I 46.0 



50.0 I 



■( 



39. O 
32.0 



I 45.0 
I 



I 59. 

I 



I 42.0 I 25.0 t 2S.0 I 20.0 t 45.0 I 

) 1- 



I- 



I 



t 38.0 

I 

I ss.o 
I ... 



I 35.0 I 37.0 I 33. O I 45.0 



I- 



■I- 



■I- 



•I- 



■l- 



I- 



■I 



I MON I 49.0 I 50.0 I 31.0 I 27.0 I 29.0 1 61. O I 



1- 



47.0 
45.0 



I 47.0 I 46.0 I 42. O I SI.O 



■I 



■I- 



•I- 



■I- 



!■ 



■I 



1 TUE I 52.0 I 53.0 I 51.0 I 31.0 



I 



I 35 . O r 
I 36.0 I 



66. I 
67.0 I 



I 56.0 I 47. O I 47.0 I 48.0 



I 



I- 



■I- 



■I- 



i 51. 

I 

I 47.0 

I 



I 



1- 



■I- 



■t- 



I UEO t 53.0 I 51, O I 33.0 I 34. O 

I 



t- 



49.0 
52. 



I 6O.0 I 49.0 I 46.0 I 47. O 



I 



I- 



■1 ■ 



(■ 



■I 



I THU t 53.0 I 53. O I 32. O I 33. O 
I — 



I 



I 41.0 I 
I 33.0 I 



54. O I 
51. 1 



I 66. 

1 63. 

I 



I 45.0 I 47. O t 47. O I 49. O 

. ( ( I I 



I- 



■I- 



■(• 



I FRI 

, 

I SRT 
I 

I SUN 



I 51.0 I 55.0 I 30. O I 29.0 



•I ■ 



I 



55.0 
50.0 
45.0 



1 45. O I 45. O 



t- 



■t- 



t 44. 

t 



I 45.0 

I ^- 



I 



I- 



45.0 I 49.0 t 31. O I 28.0 



■I 



1 26 . I 
1 26.0 t 



49.0 I 

34. I 



r 49.0 

t 



t 42, 
I 

I 58. 



I 41.0 t 40,0 



I 



■I ■ 



I 41 ,0 
I 39 . 



J- 



I- 



■1- 



t 44. O I 42.0 I 30. O I 23. O 



I 34. 



I 41.0 I 36. O 



M 



ImBLE l.l;. If-r.HTClJ WRrtM; DMIL'. ILIJW-, 'ML/.i' l'*y-1 'cont'd.* 



p«bi-: 2 OF 



1 Ofl'r' t JIIN I FEU r MHR 

, 1 , , 

lilt 

I MOH I V>.0 1 -42.0 I S5.0 



HPP 



I -- 



I 



I- 



I 



I rUE I *il>.0 t 4b. O I 
, I I |. 

I UED I 5!i.O I 46.0 I 
, I I |. 

I THU I Sri.O I 4S.O 1 
, .. .1 I [. 

I FRI I 5:^.0 I 33. I 

I— I r 1 

I SrtT I 4ti.O I 25. I 
I I I .--I 

t SUM I -tfJ.O I 2e.O I 



33. O 

34. O 



33. O 
32. O 



31.0 
i-t-.O 



I MON t 5't.O t 43. 

I t I 

1 THE I SI.O I 41. 
I-- 



O I 
— I 

O I 



31. O 
32. O 



I 



I- 



I WED I 5-1. I 31. 
I I I 

t THU I 5-1. I 
I-- 



34.0 
34. O 



•I 



(■ 



t FRI 1 41. O 1 

I I I- 

t SRT I 4(i.O I 



33. O 
30.0 



•I 



1- 



I SUN t 43.0 I 

I -\ I- 

I MOM I 5:i.O I 

I-- 



I 



t- 



I TUE I 51.0 t I 

I I i I 

t HNNttU I *HMII*K I «ltM»)i« 1 

rill 
I tVW I Sli.O I 5^.0 I 

I , , . -- 



34. O 



I I I 

I niH I 31.0 I 25. 



--I 

1 
O I i4.& 



I I t 

I PfHi I 40,6 I 45. 



lO.li 



1 
, J 

1 
29.0 I 

I 

:!9.o I 
1 



MHS' 



I 
1 

I 
50.0 I 

- I 

B.'.O I 



lUH I JUL 



50. O 

•54.0 



I 4^.0 



i RUG 
. I 

I 

I 46.0 



SEF' 



OCT I NOV I DEC 

I I 



I 



I 



I 



36.0 I 3li.O 



I 



33. O I 3?.0 I 



5S.O 
liO.O 



4a. o 

46. O 



I 54. 

I 



I !5t.0 
I 



I 4.'.0 I 48.0 I 4-4,0 I 46,0 

I 

I 46.0 

I 

i 45. 



I- — 
t 51. 

■t 

t so.o 
-I 



I 

I 44.0 



I 48.0 
I 



I 

I 46. 

I 

I 46. 

. I 



I- 



I 



I- 



27.0 



I 

:?2.o t 

1 



36.0 I 

I ■ 



.0 I 



;3.o I 2:2.0 I 
1 1 



5<),0 
48.0 
53.0 



49.0 
56. O 



I 51.0 I Sl.O I 48.0 



»• 



■I 



•I 



I 54.0 I 48.0 I 4?.0 



I- 



I- 



I 



I 45.0 

■I 

I 46. 
I-- 



I 46.0 



42.0 



I- 



31.0 I 3B,0 



I 



31.0 I 4!5.0 I 



50. 

■^3,0 



54.0 
49.0 



I 51.0 
I 



I 50.0 
I 



I 42.0 

I 

I 36.0 
I 



I 42.0 I 38.0 I 39.0 
- — I 



I 

I 39.0 
I 



I 

I 35. 
I 



33.0 



i- 



56. O 
59.0 



I 60. 
I 



48. O 



■1- 



I 57.0 I 48.0 



I 



1 



I 



■I- 



i 46. 

■I 

t 49.0 
t 



I 48.0 I 37.0 



I 



I 47,0 I 36.0 
. 1 I 



34.0 I 



I 

35. I 



|. 

36.0 I 
I 

31.0 I 



4fi,0 t 
1- 

48.0 1 

|. 



50.0 
49.0 



60.0 
50,0 



I 47.0 I 46. O I 48.0 I 47.0 



38.0 



I 



I- 



1 48.0 I 47.0 



■ I- 



I- 



I 48.0 I 39.0 



I- 



■I- 



•I- 



I 



I 



61 .0 
43.0 



53.0 
55.0 



I 46.0 



t 

28.0 I 



I 48.0 

I 42.0 
I 



I SO.O I 38.0 



— I 



-- I 



I 37.0 
I 



I 

34.0 1 



58.0 
69.0 
65. O 



I 35.0 



I 



! 



I 36.0 
I 



I 39.0 



W»<I«NH|*»H*«« I ««•««« 
I I 

.36.0 I 4H,0 I 6V'.0 



I 



I 

.0 I 
|. 



I 



I- 



20.0 1 3' 



69.0 I 66.0 
32.0 



I I I 

I 55.0 I Sl.O I 50.0 



I 51.0 



i 34.0 



I I 1 

I 35.0 I 37.0 1 



I 
53.0 I 33.0 

I 



;9.'6 I 33. 



I 61.2 



I 
49 . 8 I 50 . 2 



I I t 

I 44.6 ) 44.9 1 4 5.6 



I 42.2 



"0 



W 



TABLES 2.0 AND 2.1 
PARTICULATE REMOVAL SUMMARY AND PROFILE 



NOTES FOR TABLE 2.0 - PAKTICDIATE REMOVAL SDMIARY 

Filter aid is not used at Brantford Plant 
Only 3 sets of Al Metal Res. were available 

MOTES FOR TABLE 2.1 - PAgTICOLATE REMOVAL SDMMARY: 

NR = Not Recorded 

NU = Not Used 

NA = Not Available 

Coagulant dosages are determined from entries based on a pump 

setting table ; 



TABLE 2.0: PflRTICULRTE PEMOWL SUMMRRY 



MOE WP05 



PAGE 1 



OF 



JflN 



FEB 



MFIR 









1986 


! 




1965 






1984 






MAX. 1 


MiN. : 


fiVG. ! 


MRX. : 


MIN. ! 


RUG. ; 


MHX. 


: MIN. 


: flVG. I 


Turbidty (FTU) 


T 1 


13.42 ; 

0.56 1 


2.23 : 

0.07 i 


10.57 1 
0.20 ! 


78.13 ; 
1.25 : 


3.13 1 

0.14 : 


14.88 1 
0-41 : 


5.88 
0.24 


: 3.00 
: o.io 


I 3.93 1 

; 0.14 : 


1 Prime Coagulant 


(mg/L) : 


39.00 : 


18.40 1 


32.11 ! 


47.50 : 


25.00 : 


36. B3 ! 








! Coagulant Hid 


<mg/L) ! 


B.OO ! 


3.50 ; 


5.21 : 














! Filter Rid 


(mg/L) : 




















: Metal Res. Rl 


(mg/L) R 1 
T 1 












0.17 ! 








i pH 


R : 

■ T 


0.30 : 
7.80 ! 


8.20 i 
7.80 : 


8.30 : 
7.80 ! 






8.10 ! 
7.80 1 






I 7.80 ! 


! Temperat'jre 


Cdeg. C> 


3.00 : 


2.40 : 


2.E.0 * 






1.60 








; Turbidty (FTU) 


R 

T 


17.50 

0.38 


3.50 
0.05 


8.09 
0.19 


79.04 ' 
0.66 


3.15 
0. 18 


15.21 
0.31 


111.9 
0.57 


1 2.75 
! 0.10 


1 31.65 : 
1 0.21 ! 


1 Prime Coagulant 


(mg/'L) 


35.00 


24.10 


30.08 


52. 17 


30.00 


34.54 








: Coagulant Rid 


(mg/L) 


5.90 


3.10 


4.47 












1 ' • « 


: Filter fUd 


((ng/L) 




















! Metal Ri^s- Rl 


(mg/L) R 
T 
R 
T 




















1 pH 


I 8.30 
; 7.80 


8.30 
1 7.80 


G.30 

, 7.80 






. 8.13 
; 7.80 






; 7.80 ! 


! Temperature 


(deg. C) 


: 3.00 


! 2.40 


1 2.80 






; 3.00 








1 Turbidty (FTU> 


R 
T 


: 230.67 
; 2.04 


: 4.00 
: 1.66 


! 35.31 
: 0.33 


! 116.7 

1 0.85 


! 13.83 
: 0. 18 


1 34.90 
! 0.42 


; 92.13 

1 0.30 


! 5.80 
! O.OH 


! 27.70 1 
! 0.16 ! 


1 Prime Coagulant 


(mg/L) 


1 52.60 


; 28.20 


: 42.19 


; 57.00 


1 39.50 


: 46.06 








! Coagulant Rid 


(mg/L) 


1 17.70 


; 4.70 


1 9.54 














! Filter Rid 


(mg/L) 




















! Metal Re?. Rl 


(mq/L) R 

T 






: 0.06 
1 0.04 






: 8. 11 








; pH 


R 
T 


1 7.80 


i 7.70 


; 7.80 






; 7.80 






J 7.80 1 


; Temperature 


(deg. C) 


: 7.50 


1 2.50 


1 4.50 






; 4.35 









> 

■D 



^l^EHlff^RT 



TfiBLE 2.0: PART ICULHTK REMOVfll. bUMMHRV (cont'd. > 



M(5E UPQS 



PAGE 



OF 4 



nftH. 



1906 
I MIN. I 



RVG. 



I 

, , 

I MHH. 

-I ■ 



1 90S 



199-* 



1 MIN. I flyc. 



MRU. 



niN. 



RVG. 



1 

APR 1 Turbidtuj (FTUi 
I 

I Pr imft Coa9ul«nfc (!mq/L) 

t Cosgulor-it Rid Cmg/L> 

1 Filter- nid <mg/L> 

I M«tal Ri»;:. 01 Cmg/L> 



I 

I pH 



I Tamporafcuro 

I 



Cdog- C5 



20.^2 

. !5e. 

45.00 

10. ?0 



e.^o 

17.20 



I 



I- 



1 

II I 

3.67 I 9.27 I 102.9 I 



■1- 



I 0-O6 I O. 19 



I 



O. 71 



I 26.00 I 30. OB I 54.00 
3.90 I 9.54 I 



8. BO 
0. If 

30 . OO 



I 

I 30.53 



f 



0.37 t 



56.59 

0.77 



I 10.00 
t 0.0'» 



I 



e.3o 

7.90 



8.30 
7.80 



I 46.11 



O. 19 
0.09 
8.20 

7.eo 



t 23. 19 

I 0. 11 

I 

1 - 

J 

1 

1 

I 

I 



7.60 



I 9.10 I 10.20 I I I 12.05 I 



I 



MRY I Turhidty CFTUl 
I 

t Prima CoogulAnt Cmq/L> 

I Coagulofit Rid Cmg/LJ 

( Filtar Hid Cmq^LJ 

1 Matnl Ras. Rl <mq/L3 

r 



R 

T 



t pH 



ar-aturo 



Tamp 
JUN I TurhidtL) CFTLn 



i^dog- Cn 



29.52 

0.60 

4 1 . 00 

12.60 



B.20 

7,00 

21 .50 



t 3.50 I 10.21 1 24.42 I 
I 0.20 I 0.27 I 0.44 I 
I 27.00 I 31.69 t 33.75 1 

I 
I 



6.90 

o.:a 

26.46. 



1 



4.60 I 6.52 I 



I t I 

I It 

I I I 

1 8.20 I 9.20 I 

I 7.90 I 7.00 I 



t 13.00 I 17.20 I II 



10.75 

0.30 
29.62 



8-20 

7. BO 

15.65 



I 42.96 I 

I O. 10 I 

I I 

I 1 



12.75 



I 



0.04 t 
I 
, t 
t 
I 
t 



?1,24 
0.06 



7.80 



I- 



R 

T 



Prime Ctiogulant 
Cc>aqul«r-it Rid 
Filtar Rid 
Metal R«!-. HI 

pH 
lainp«ratur« 



Cmg/L^ 
<mg/U3 
C mej/L 5 
Cmg/L5 



i; dag - C 5 



24.04 
0.33 

42.00 
9.40 



9. 30 

7.90 

2O.90 



I 



7.30 
O. 17 



I 30 . OO I 



I 



4.60 



8.20 

7.60 

20.60 



13.95 

0.26 

36.44 

7.78 

0. 14 
0.35 
9.30 
7.80 
2O.70 



r 21.54 
I 0.62 
I 3='. 00 

I 
I 



I 9.04 
I 0. 11 

I 28.27 

1 

1 



I 12.44 
I 0.26 
I 33.18 
I 
I 



i 51.63 
I 0.21 



12.67 
0.05 



I 25.90 



1 



8. 10 
7. SO. 



I 20.00 
I 



0.08 



7.90 



r 
(ft 



THBLE 2.0: PHl;7 IClJLJ^tTC REMOMflL SUMMARY tcont'd. .1 



MOE WPOS 



PAGE 3 OF 4 



JUL 



HUG 



SEP 











19B6 








1905 






1994 








MRX. 


MIN. 


RVG. 


MftK. 




MIN. 




RVG. 


MRH. 


MIN. 




Rys. 


Turbidti^ cFTLI) 




R 


17.67 


6.12 


11.50 


41.50 




8. 


10 


13.60 


45.33 


18.21 




29.42 






T 


0.32 


0. 12 


0.21 


0.38 




0. 


19 


0.26 


0.66 


O.OS 




O.IS 


Prima Ciiagulant 


Cnvg/L> 




39.80 


25.00 


31. It 


35.21 




26. 


92 


31.00 










Coagulant Rid 


Cmg/L> 




9. 10 


•1.60 


6.80 










f 










Fi I tor Hid 


Cmy/'LJ 


























' 


M«t9l R«»s. Rl 


Cmg/Ll 


P 

T 
















0.03 
0.03 










pH 




R 

T 


e.2o 

7.80 


8. 10 

?.eo' 


9.20 
7.80 










8.20 
7.80 








7.ao 


Tamper stura Cdag. C> 




25.00 


21.00 


22.60 










23-25 










Turbidtg CFTU> 




R 


80.33 


10.21 


17. 15 


30.63 




6. 


96 


12.09 


52, 13 


13. 13 




25.05 






T 


0.65 


0. IS 


0.2t 


0.37 




0. 


22 


0.29 


0.80 


0.03 




0. 13 


Prime Coagulant 


iL intj/L ) 




49.00 


31.20 


36.30 


38.00 




27. 


88 


30- 7B 










Coagulatit Rid 


tni<)/LJ 




13. ■♦O 


5.50 


7.83 




















Fi Iter Hid 


Cmq/L? 




























Metal Riis. Rl 


(«.g/L> 


R 

T 
























0.35 
0. le 


pH ... 




R 

T 


8.20 
7.80 


e. 10 
7.eo 


B.20 

7.80 










8.20 
7.80 








7.80 


Tamper- at ur a 


. deg . C } 




25.00 


21.00 


22.60 










22. 11 










Turbidtij (FTLI> 




R 


(f.7. 08 


13.12 


28. 13 


40.88 




7 


oe 


18.57 


27.88 


10.54 




17.32 






T 


0.92 


0. 16 


0.32 


0.40 







17 


0.25 


0.71 


0.04 




0. 11 


Prime Coagulsnt 


(. mg/ L > 




52. 70 


33.00 


ti.es 


46.00 




55 


00 


1 36.60 










Coagulant Rid 


C qiq/ L 3 




It, 00 


7.50 


10.34 




















Filter Hid 


Cmg/L > 




























Metal Res. HI 


<mg/L> 


T 


























pH 




R 

T 


8. ID 
7. SO 


0. 10 
7.50 


8. 10 

7.80 










1 9.30 
1 7.80 








7.80 


Tamperatcira 


;d«g. C) 




19. -50 


15.00 


17-25 










1 19.00 














a> 



TOBi.e 2.0: PHRTICULRTE REHOVHL SUMMflR V (cont'd. > 



MOE UP OS 



POGE -» OF -» 



I 

I MHK. 



1966 

t MIN. t 

■I I- 

I I 



19«= 



RV6. 



MHX. 



MIN. 



I R'JG. 



1994 



MflK. 



MIN. 



I- 



I 



t Rye. I 



I 



I 

OCT I Turbidtg CFTU) 



T 



Prime Coagulant 
Coagulant Rid 
Fi lt«r Hid 
natal Rqs. 01 



( mg/L > 
< mg/L 1 
tmg/L 3 
C m<3/U » 



I 



I 



■1- 



I 



I 



PH 

Tamporoture Cdog. C !> 
NOV I Tuf-bidty CFTLO 



98.92 
0.92 

55.90 
15. BO 



7.00 
15.50 



6.75 I 22.95 I 10.63 t 



I 

I 0.12 I 

I 30.00 I 

I 6.00 I 



0.2? 
10.59 



0.32 

37.08 



1 



) r ' 

1 I t 

I 7.ao I 7.90 1 

1 11.00 I 13.70 I 



3.93 
O. 15 

I 3O.00 

1 

I 

I 

I 



I 6. F9 
I 0.25 
I 34,16 



B.30 

7.80 

15.56 



I I 

32.21 I 5.00 I 

0.38 I 0.05 t 



12. 41 
O. 11 



I 

I 

i 
I 
I 

I ?.90 

I 



O. 17 
0.05 



I ■ 



Frimo Coagulant 
Coagulant Aid 
F i Iter Hid 
Matal Pq5. 91 

pH 

T o mpsr atur a 



< mg/L J 
Cmg/L> 
Cmg/L> 
Cmg/L> 



(dag. CJ 



13.06 

0.31 
41 .00 
1 1 .20 



7.90 
6.00 



1.76 
O. 14 



4.53 
0.22 



I 25,00 I 29.79 
i 5-20 I 6.97 



I 



0.09 
0.06 



50.33 

0.79 

47.50 



7.eO I 7.90 I 
3.50 I 4.20 I 



4.30 

O. 12 

?5.0C 



I 



10. 13 
0.53 



37.59 
O.S9 



1 37.04 

I 



0.65 
O.Ol 
9.30 
7.60 



4.09 I 
O. 12 I 



9.52 
0.25 



7.80 1 



DEC I Turbidty CFTU) 



Prima Coagulant 
Coagulant Rid 
Filter Rid 
Matal Rqs. R1 

pH 

Tomparatura ' 



Cmg/L 
(mg/L 
Cmg/L 
f mg/L 



:dag. 



5.94 

0.37 

34.00 

7. 90 



9.00 
15.00 



65 
09 



27.50 

5. 10 



7.90 
3.O0 



3.36 

O. 16 

30.60 

6.37 



7.80 
9.00 



35.50 

0. 40 

46.00 



I 5.67 I 13. Ol 



0.10 
S5.00 



0.25 

33.97 



7.60 



122.0 
0.66 



S. 24 
0. 12 



>3. 94 
0.34 



7.90 I 






TftBLE 2.1: PflRTICULRTE REMOVRL PROFILE ( JflNURRY/19e6) 

HOE ^05 



PRGE I OF 2 



': ORTE ; 


* 

TURBIDITY <FTU) ! 


CORG. : 


CORG. 
RID ; 


FILTER ! 
RID : 


HETRL RES. ! 
Rl (mg/L) : 


pH ; 


TEMP . : 
(dcg . : 

c) : 


Raw : 


5«t. : 


Filter : 


Tr««i. : 


mg/L 1 


•g/L 5 


AQ/L ; 


Raw 


Traat . ■ 


Raw 


Treat ; 


; 1 1 


7. OB ! 


2.22 : 


NR ; 


0.36 ! 


37.0 ; 


5.1 1 


NU : 








7.8 : 




: 2 ! 


6.59 ! 


2.20 : 


NR ; 


0.10 ; 


39.0 1 


4.0 : 


Nu : 








7.8 : 




! 3 


8.79 ' 


4.54 ! 


NR 


0.43 ! 


26.3 


3.9 : 


NU \ 








7.9 : 




: 4 


10. 5B ' 


2.72 ! 


NR 


0.26 


36.0 


4.5 : 


NU ! 








7.8 ! 




i 5 


8.29 


1.54 


NR 


0.24 


36.0 


4.5 


NU 








7.8 




\ 6 


8.42 


1.87 


NR 


0.38 


26.7 


3.6 


NU 








7.8 




! 7 


8.42 


1.6B 


NR 


0.26 


27.5 


3.7 


NU 






6.2 


7.8 


2.0 i 


; 8 


10.13 


1.47 


NR 


0.22 


27.5 


3.5 


NU 








: 7.8 




! 9 


: 5.92 


2.26 


NR 


0.17 


28. 


■ 3.9 


NU 








: 7.8 




: 10 


: 4.33 


, 2.18 


NR 


: 0.08 


! 27.5 


3.7 


NU 








! 7.8 


; 2.0 I 


i 11 


! 2.93 


: 1.70 


; NR 


! 0.08 


: 27.5 


3.7 


1 NU 








! 7.8 




; 12 


: 2.60 


: 1.70 


; NR 


i O.IO 


; 27.5 


1 3.7 


! NU 








1 7.9 




! 13 


: 2.60 


! 1.70 


: NR 


: 0.07 


: 26.6 


3.0 


; NU 








1 7.8 




: 14 


: 2.23 


! 1.70 


1 NR 


! 0.07 


; 18.4 


! 3.5 


NU 








! 7.8 


! 2.0 1 


! 15 


! 5.90 


: 2.10 


: NR 


! 0.56 


i 27.3 


! 3.8 


: NU 








: 7.9 





-o 



TRBLE 2 1: PRRTICULRTE REMOyflL PROFILE < JflNUflRY/1986) (cont'd.) 

MOE WPOS 



PAGE 2 OF 2 



1 DATE : 


TURBIDITY (FTU) '• 


a)R6. ; 


CORG. ! 
RID : 


FILTER ! 
RID 


METHL RES. ! 
fll/Fe (<ng/L) 1 

1 


pH _! 


TEMP. ; 
(dag. : 

c> : 


Rau ! 


Set. ; 


Filter : 


TrMt. ! 


mg/L : 


mq/L ; 


mg/L ! 


flmu \ 


Treat. 1 


Raw ! 


Treat ! 


! 16 : 


5. 15 ! 


1.64 : 


NR : 


0.42 ! 


25.00 S 


3.80 ; 


NU : 






8.2 ! 


7.6 : 


1.2 ! 


! 17 : 


9.61 i 


1.82 : 


Nfi : 


0.21 : 


29.40 i 


4.50 ! 


NU ! 








7.6 ! 




: le : 


14.58 ; 


1.60 : 


NR ! 


0.19 ! 


35.00 ! 


5.90 i 


NU : 








7.8 ; 




: 19 : 


13. 3S ! 


2.53 1 


NR : 


0.07 ; 


35.00 1 


5.00 1 


NU 








7.9 ! 




; 20 : 


19.23 ! 


2.97 ! 


NR 1 


0.10 ! 


35.00 ! 


5.80 ; 


NU : 








7.8 : 




! 21 : 


27.04 ! 


3.51 : 


KR ! 


0.19 


35.60 


6.30 


NU 








7.8 ! 




! 22 ' 


38.75 


6.12 


NR 


0.27 


48.30 


10.00 


NU 






8.2 : 


7.8 : 




i 23 


24.88 


2.66 


NR 


0.29 


50.00 


10.50 


NU 








7.8 




! 24 


10.29 


2.35 


NR 


0.20 


! 39.20 


9.70 


! NU 






, 


7.8 


_i-,».— --> * 


i 25 


: 16.00 


! 2.43 


NR 


; 0.24 


I 40.80 


: 7.90 


; NU 








! 7.8 




: 26 


1 23.58 


! 1.70 


: NR 


; 0.12 


; 37.50 


! 6.70 


NU 








: 7.8 




i 27 


1 11.58 


! 1.48 


! NR 


i 0.09 


! 32.50 


i 6.00 


; NU 








: 7.8 


: 2.0 : 


; 26 


: 9.00 


! 1.91 


! NR 


! 0.09 


; 30.00 


i 5.30 


: NU 








! 7.8 




'; 29 


1 5.59 


! 1.70 


I NR 


; 0.06 


; 30.00 


I 5.50 


1 NU 








: 7.8 




! 30 


1 4.43 


! 3.35 


: NR 


; 0.06 


! 26.00 


: 4.40 


! NU 






1 7.3 


1 7.8 


: 2.3 ! 


; 31 


! 3.95 


! 1.51 


: NR 


! 0.06 


! 30.00 


! 4.40 


; NU 






« 


! 7.8 





> 



TABLE 2.1: PflRTICULHTE REMOVAL PROFILE CFEBRURRY/1986> 

MOE WPOS 



PAGE I OF 2 



! DRTE 1 


1 

1 

TURBIDITY <FTU> 1 


CORG. ! 


CORG. : 

RIO : 


FILTER : 
RIO : 


METAL RES. ! ! 

fll (*g/L) ! pH ; 

^___ ' ' 


TEMP . : 
(dcg . : 

c) : 


Rau : 


Sat. ; 


Filtar ! 


Treat. : 


mg/L \ 


mg/L i 


dig/L 1 


Raw ; 


Treat. ! Rau t 


Treat t 


; 1 : 


4.00 ! 


1.40 : 


NR : 


0.07 : 


30.0 1 


4.6 : 


NU ; 






7.8 ! 




! 2 i 


3.50 : 


1.20 1 


NR 


0.29 : 


25.2 


3.1 ! 


NU 






7.8 ! 




: 3 


3.55 • 


1.20 ! 


NR 


0.22 


24.1 


3.3 


NU 






7.8 : 




; 4 


5.81 


1.78 


NR 


0.26 


25.0 


3.4 


NU 






7.8 1 


2.4 ! 


; 5 


7.58 


2.11 


NR 


0.23 


26.8 


3.8 


NU 




! 8.3 


7.8 




: 6 


12.70 


2.41 


NR 


0.24 


28.4 


4.5 


NU 






7.8 


3.0 : 


i 7 


12.29 


1.68 


NR 


0.16 


32.5 


4.7 


NU 






■ 7.8 


3.0 ! 


i 8 


10.50 


. 1.93 


NR 


0.18 


32.8 


5.2 


NU 






! 7.8 




! 9 


6.25 


! 1.50 


NR 


O.IO 


32.3 


5.5 


! NU 






; 7.8 




: 10 


: 7.13 


; 1.65 


1 NR 


. 0.19 


: 31.1 


! 5.6 


: NU 




- I 


! 7.8 


! 2.5 : 


: n 


I 8.33 


t 1.33 


' NR 


! 0.13 


! 30.0 


4.4 


: NU 






! 7.8 


: 3.0 i 


! 12 


I 5,13 


! 1.72 


: NR 


1 0.26 


! 30.0 


! 4.4 


: NU 






: 7.8 


! 3.0 ! 


! 13 


: 6.17 


1 2.80 


: NR 


; 0.08 


! 30.0 


; 4.5 


: NU 






! 7.8 


; 3.0 : 


i 14 


i 9.25 


1 2.26 


i NR 


! o.n 


1 30.0 


! 5.9 


! NU 






J 7.8 


: 2.4 ! 


i 15 


I 11.00 


i 1.46 


; NR 


1 0.26 


: 30.00 




: NU 






: 7.8 








TfiBLE Z.l: PflRTICULRTE REMOVAL PROFILE (FEBRURRY/I9e6) <^«^t'd.) 



PAGE 2 OF 2 



i DRTE : 


1 
1 

TURBIDITY <FTU> 1 


COflG. 1 


COflG. : 

RID : 


FILTER 1 
HID ! 


METRL RES. ! 
fll/F« (mg/L) ! 


_PH_ ___ 


TEMP. : 

<d*g. : 

C) ! 


Raw : 


Sat. : 


Filt«r ! 


^__» — — — , 

Treat, i 


mg/L ! 


mg/L ! 


fflg/L ! 


Raw ! 


Traat. ! 


Raw : 


Treat 


i 16 : 


9.8B ; 


1.68 : 


NR 1 


0.14 ; 


33.5 ! 


5.0 ! 


NU : 








7.8 


' 2.4 ! 


1 17 ! 


7.42 ! 


1.30 ; 


NR ! 


0.17 ! 


30.7 1 


4.7 ! 


NU : 








7.8 


: 3.0 I 


; IB I 


7.67 : 


1.32 i 


NR : 


0. 19 ! 


29.0 1 


4.3 1 


NU : 








7.8 


; 2.5 : 


I 19 i 


12.42 i 


1.71 : 


NR ! 


0.22 i 


29.0 


4.4 : 


NU 








7.8 


! 3.0 : 


: 20 


7.3B : 


1.63 


NR ; 


0.16 


30.3 


4.4 


NU 








7.8 


! 2.5 ! 


; 21 


8.5B 


2.00 


NR 


0.06 


30.0 


4.9 


NU 








7.8 


! 2.5 ; 


! 22 


7.00 


2.10 


NR 


0.05 


! 34.4 


3.1 


NU 








: 7.8 ! ! 


; 23 


! 7.00 


. 2.10 


NR 


, 0.05 


i 35.0 


5.1 


! NU 








1 7.8 1 : 


; 24 


1 7.00 


! 2.53 


1 NR 


i 0. 10 


S 32.5 


t 5.1 


: NU 








; 7.8 ! i 


1 ym 


• 17 50 


i 2.20 


! NR 


! 0.29 


! 29.9 


: 4.5 


! NU 








! 7.8 


: 3.0 : 


: 26 


! 7.25 


: 2.07 


: NR 


! 0.3B 


i 29.0 


! 4.9 


; NU 






; S.3 


: 7.8 


; 3.0 : 


: 27 


! 7.00 


'; 1.B4 


i NR 


1 0.37 


: 29.0 


! 4.7 


NU 








! 7.8 


: 2.5 1 


i 26 


: 6.00 


! 1 , 76 


i NR 


1 0.22 


1 30.0 


; 4.5 


1 NU 








: 7.8 ! : 




■■ — — 

























is 



TABLE 2.1: PRRTICULRTE REMOVRL PROFILE (MRRCH/igBS) 



MOE HPOS 



PAGE 1 OF 2 



1 DATE 1 


p 

TURBIOITV (FTU) i 


CORG. t 


CORG. J 
RIO i 


FILTER 1 
RIO ! 


METRL RES. : 
Rl (mg/L) t 


pH .! 


TEMP . ! 

(deg . 1 

C> J 


R«u 1 


Set. : 


Filter ! 


Treat. : 


ing/L ! 


mg/L : 


tng/L 1 


Rau 


Treat . : 


Raw ! 


Treat 1 


: 1 1 


4.00 ! 


1.73 : 


NR 1 


0.21 : 


30.0 1 


4.7 1 


NU ! 








7.8 : 




: 2 • 


4.00 1 


2.15 ! 


NR 


0.16 : 


35.0 ! 


6.4 i 


NU ! 








7.B 1 




: 3 


4.79 


2.09 : 


NR i 


0.19 : 


28.2 ; 


5.8 ; 


NU : 


0.06 : 


0.04 ! 




7.8 ! 




: 4 


5.92 


1,66 ' 


NR 


0.17 


30.0 


5.6 1 


NU ! 








7.8 : 




i 5 


6.67 


2.78 


NR 


0.22 


32.5 


5.2 


NU 








7.8 ! 




: 6 


7.00 


3.68 


NR 


0.13 


32.5 


4.7 


NU 








7.8 


3.0 ! 


! 7 


; 5.96 


5.58 


NR 


0.21 


31.6 


5.9 


NU 








7.8 


2.e : 


i s 


: 6.83 


; 2.01 


NR 


0.23 


32.5 


: 6.0 


NU 








7.8 




: 9 


: 5.71 


; i.ei 


NR 


: 0.20 


! 32.5 


1 5.0 


1 NU 








7.9 




: 10 


! 12.13 


i 2.41 


i NR 


; 0.19 


! 33.9 


! 4.8 


I NU 








; 7.8 




; 11 


: 37.88 


1 3.07 


; NR 


; 0.21 


: 44.3 


: 8.0 


1 NU 








; 7.8 


: 2.5 : 


; 12 


! 64.54 


: 4.66 


: NR 


: 0.27 


; 45.0 


1 10.4 


: NU 








i 7.8 


; 2.5 : 


! 13 


; 50.13 


i 4.52 


! NR 


1 0.38 


1 45.0 


: 10.1 


; NU 








! 7.8 




: H 


i 43.67 


! 3.73 


; NR 


; 0.83 


! 45.0 


! 9.7 


1 NU 








! 7.7 




; 15 


: 30.83 


: 5. IB 


; NR 


! 2.04 


! 45.0 


; 9.7 


! NU 








! 7.7 





-9 

J, 



R 



TABLE 2.1: PnPTICULflTE REMQ^L PBOFILE (MHRCH/lSeS) (^cont'd.) 



PRGE 2 OF 2 



1 ORTE : 




TURBID [TV 


' (FTU) 










Raw ! 


Sat. i 


Filtar ! 1 








i 


i 16 ; 


26.92 ; 


4.03 ! 


NR ! 








1 


'; 17 ! 


28.46 ; 


3.26 : 


NR : 








1 


; IB : 


27.42 ! 


3.50 ! 


NC : 








, — 


: 19 : 


45. 13 : 


2.75 : 


NR ! 








, — 


i 20 : 


230.67 : 


5. 72 i 


NR ! 








— — - , 


1 21 1 


163. BB 1 


5.51 ! 


NR '■ 








, - 


1 22 


39.17 


4.34 


NR : 








—————— J - 


! 23 


22.73 


4.39 


NR • 








— — —— — — , - 


; 24 


': 17.92 


. 2.91 


; NR ! 




1 , _^»_— — — . 




\ —— — — —— I ~ 


\ 25 


': 30. 79 


i 2.53 


; NR 1 








1 — ,_———— , ' 


: 26 


! 26.79 


; 1.91 


; NR ! 








1 ,___.———— , 


i 27 


! 40.75 


: 1.93 


; NR i 








* _ ,_—. — — , 


! 29 


! 47.71 


i 3. 12 


1 NR : 








I ——'- ——" 1 


1 29 


■ 2B.e3 


1 2.80 


1 NR : 








■ 1 — —— — ——— , 


! 30 


! 21.34 


! 1-93 


: NR : 




_ » __ — — — — — •' 


. < 


- 1 — —— — ———— 1 


'; 31 


! 21.79 


! 1.66 


1 NR 



Traat. 
0.35 
0.29 
0.34 
0.28 
0.37 
0.44 
0.3B 
0.26 
0.20 
0.19 
0.25 
0.13 
0.2B 
0.22 
0.24 
0.22 



CORG. 

Hig/L 
50.5 
49.50 
46.0 
46.0 
50.0 
52.6 
50.0 
50.0 
43.2 
47.5 
46.0 
46.0 
45.6 
51.0 
51.0 
46.1 



CORG. 
RID 

ng/L 

11.2 

11.0 

10.4 

11.0 

11.2 

12.3 

17.7 

14.2 

13.6 

12.2 

10.6 

11.5 

14.1 

13. B 

13.4 

6.2 



FILTER 
RIO 

mg/L 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 



METAL RES. 
Rl/Fa <«ig/L> 



Rau 



Traat. 



pH 



Rau 



Tr 



t 
7.8 
7.8 
7.B 
7.8 
7.8 
7.8 
7.8 
7.8 
7.8 
7.8 
7.8 
7.8 
7.8 
7.8 
7.8 
7.9 



TEMP, 
(dag. 
C> 



5.2 



4.0 



7.5 



> 

I 



TRBLE 2.1; PflRTICULRTE REMOURL PROFILE <RPRIL/1996) 



MOE WPOS 



PAGE I OF 2 



1 

1 ORTE ; TURBIDITY (FTU) ! 


CORG. ; 


CORG. ; 
RID ! 


FILTER : 
RID : 


METHL RES. ! 
Rl (mg/L) ! 


pH t 


TEMP . : 
<deg . : 

c> : 


f 1 ____., _.— 

1 ; Rau ; 


s*t. : 


Filter ! 


Treat. I 


mg/L : 


mg/L ; 


mg/L 1 


Rau i 


Treat. ! 


Paw : 


Treat 1 


I I : 20.42 1 


l.BB i 


NR i 


0.17 ! 


45.0 ! 


10.2 : 


NU : 








7.8 I 




: 2 : 16.88 : 


1.48 ; 


NR ; 


0.21 1 


45.0 ; 


10.7 ! 


Nu : 








7.6 : 




: 3 i 16.92 : 


1.67 ': 


NR : 


0.17 : 


45.0 : 


9.0 : 


NU I 








7.8 ! 




[ 4 ! 13.17 ; 


1.75 i 


NR ! 


0.06 


40.0 ! 


7.1 : 


NU : 








7.8 ; 




1 ______ ' _«—_ — — — — ' 

• 5 ! 10.38 I 


1.97 ' 


NR 


0.06 


40.8 


8.0 


NU 








7.8 ! 




1 ^ _ — _ ' -. — — — "■^ — 

! 6 ; 9.38 


2.69 


NR 


0.09 


45.0 


8.5 


NU 








7.8 ; 






2.91 


NR 


0.11 


. 40.0 


7.0 


NU 








7.8 




i e ! 11.% 


, 3.20 


NR 


. 0.20 


! 40.0 


6.8 


NU 






1 __ 


7.8 


10.8 : 


1 _^_____ • .««— — — — — 

: 9 ! 9.75 


: 1.68 


i NR 


: 0.26 


I 40.0 


6.B 


: NU 






: e.2 


7.8 


10.0 ; 


■ * __.^-__. — — -^ 

! 10 i 6.04 


1 1.45 


; NR 


! 0.26 


! 35.0 


! 5.2 


: NU 








: 7.8 


: 9. 1 ; 


■ U ! 6.42 


: 1.53 


: NR 


1 0. 18 


I 30.0 


! 4.3 


: NU 








! 7.8 




1 ^.^_ * ^_._ — i^* 


! 1.29 


: NR 


i 0.15 


! 30.0 


: 4.1 


1 NU 








! 7.8 




! 13 ; 4.08 


! 1.50 


: NR 


i 0.08 


1 30.0 


! 5.5 


! NU 








! 7.8 




1 ^ — ^ * _»^— — — 


! 1.86 


: NR 


i 0.11 


! 28.5 


! 4.7 


: NU 








! 7.8 


: 9.5 : 


; 15 : 10.46 


! 2.08 


■ NR 


1 0.16 


; 30.0 


: 3.9 


: NU 









I 7.8 





> 

■n 

-p 



TABLE 2.1: PRRTICULRTE REMOVAL PROFILE tf^PR*"-/ 1906) (cont'd.) 



PAGE 2 OF 2 



1 DATE ! 
! 16 : 


Rau 
7.21 : 


TURBIDITY 
5«t. ! 
2.00 ! 


i (FTU) 
Filtar ! 
NR i 


TrMt. ! 
0.12 \ 


CORG. : 

ing/L 1 
30.0 : 


CORG. ; 

RID ! 

mg/L : 

4.7 ! 


FILTER ! 
RID ! 

ng/L : 

NU : 


METAL RES. ! 
Al/F« (mg/L) ! 

Raw ; Treat, j 


pH 

Rau !'' 
8.2 : 


fr.at 1 
7.8 i 


TEMP .! 

(dcg . : 

C> ! 


; 17 ! 


6.79 ; 


I.B5 : 


NR : 


0. 12 ! 


30.0 : 


4.6 ; 


NU : 








7.9 1 




; IB ; 


7.17 : 


2.36 ! 


NR : 


0.16 : 


26.0 : 


4.7 ! 


NU : 








7.8 I 




; 19 : 

! 20 I 


13.42 i 
5.63 : 


2.28 j 
1.79 : 


NR 1 
NR 1 


0.25 j 
0.25 ! 


29.7 ! 
32.3 : 


4.9 ! 

3.0 \ 


NU i 
NU 




i 




7.8 ! 
7.8 i 




; 21 
: 22 


5.50 1 
6.21 ' 


1.91 
2.46 


NR : 

NR 


0.29 
0.31 


31.7 
28.0 


4.2 ' 

3.9 


NU 
NU 








7.8 : 
7.8 


10.3 ! 
12.8 ; 


! 23 


. 9.71 


3.08 


NR 


0.29 


: 26. 3 


1 3.2 


: NU 






! 8.3 


7.8 


11.5 ! 


i 24 

': 25 
: 26 
; 27 

1 28 
1 29 
1 30 


; 6.46 
; 6.21 
! 8.75 
! 8.35 
'; 8.46 
! 10.42 
1 11.04 


i 2.01 
i 1.84 
: 1.97 
! 1.11 
; 1.48 
i 1 . 60 
! 3.03 


1 NR 
; NR 
! NR 

: NR 

! NR 
i NR 
• NR 


1 0.22 
i 0.21 
! 0.19 
'. 0.16 
! 0.23 
! 0.29 
! 0.36 


; 30.0 

1 30.0 
1 30.0 
t 34.0 
! 29.5 
; 30.0 
; 30.0 


; 6.0 
i 6.4 

; 8.0 

1 7.7 
; 6.3 

: 5-6 
: 5.6 


! NU 
1 NU 
; NU 

; NU 
'; NU 
; NU 
! NU 




• 




! 7.8 
; 7.8 
i 7.8 
! 7.8 
: 7.8 
; 7.9 
! 7.6 


! 17.1 ; 



^ 

7 
^ 



TABLE 2.1: PRRTICULRTE REMOVRL PROFILE (MflY/19e6) 



MOE UPOS 



PRGE 1 OF 2 



; ORTE i 




TURBIDITY (FTU) 




CORG. : 


CORG. ! 
RIO i 


FILTER ! 
RID : 


METAL 
Rl 


RES. ; 
<mg/L) ! 


pH 


1 


TEMP . ; 

(dag . ! 

C) ! 


Rau ; 


Set. : 


Filter ; 


Treat. 


mg/L ' 


mg/L 1 


mg/L ! 


Raw 1 


Treat. ; 


Raw : 


Treat : 


1 ! 


9.71 ! 


1.63 I 


m ; 


0.30 ! 


30.0 


7.8 : 


NU : 








7.8 ! 




1 2 ; 


6.88 ; 


2.18 : 


NR ' 


0.22 : 


30.0 


6.6 


NU 








7.8 ! 




! 3 


4.50 ! 


1.79 


NR 


0.19 


30.0 


6.6 


NU 








7.8 ! 




1 4 


3.50 ' 


1.45 


NR 


0.18 


30.0 


6.6 


NU 








7.5 : 




: 3 


6.79 . 


2.19 


NR 


0.17 


30.0 


7.3 


NU 








7.8 ! 


13.0 ! 


; 6 


6.00 


2.04 


NR 


0.14 


34.0 


5.8 


NU 








7.8 ! 




: 7 


6.21 


1.76 


NR 


0.12 


34.0 


6.2 


m 






8.2 


7.8 


17.0 ! 


: 8 


7.29 


1.60 


NR 


0.17 


30.0 


3.9 


NU 








7.8 


17.0 ; 


: 9 


8. OB 


1.29 


NR 


0.19 


32.9 


6.1 


NU 








7.6 




i 10 


: 6.96 


2.27 


NR 


! 0.17 


32.2 


3.4 


: NU 








7.8 




i It 


: 7.2S 


2.49 


NR 


: 0.25 


30.5 


5.8 


: NU 








; 7.8 




! 12 


1 9.04 


! 2.52 


: NR 


! 0.29 


: 29.4 


5.2 


; NU 








! 7.8 




; 13 


: 10.71 


1 2.84 


: NR 


; 0.30 


! 27.0 


: 5.0 


: NU 








! 7.8 




; 14 


: 8.79 


! 2.57 


i NR 


: 0. 30 


30.0 


: 5.1 


1 NU 








: 7.9 




i 15 


: 8.42 


! 1.83 


: ' NR 


: 0.24 






! NU 








1 7.8 





I 



TABLE 2.1: PflRTICULRTE REMOMRL PROFILE (MRY/19e6) (cont'd.) 

MOE WPQS 



PAGE 2 OF 2 



ORTE : 


1 

TURBIDITY <FTU) ! 


CORG. : 


CORG. : 
RID : 


FILTER ! 
RID I 


METRL RES. J 
Hl/F« (mg/L) ! 


pH ! 


TEMP . ! 
(dcg . : 

c) : 


Raw ! 


S«l. ! 


Filt.r 1 


Treat. ! 


■tg/L i 


mg/L ! 


mg/L 1 


Raw : 


Traat. ! 


Rau ! 


Treat : 


: 16 : 


7.94 ! 


2.44 ; 


NR ; 


0.20 ; 


29.7 ! 


3.2 ! 


NU : 








7.8 ! 




i 17 ! 


7.33 I 


2.30 ! 


NR : 


0.27 : 


30.0 ; 


4.6 : 


NU ! 








7.8 ! 




: 18 : 


7.00 1 


2.30 1 


NR ! 


0.27 : 


30.8 1 


3.3 ! 


NU 1 








7.8 : 




i 19 : 


9.42 ! 


2.10 i 


NR : 


0.35 ! 


35.0 : 


6.6 ! 


NU : 








7.8 ; 




; 20 ' 


19.46 : 


2.66 : 


NR ; 


0.43 ; 


32.7 : 


6.0 : 


NU ; 








7.8 ! 


17.0 S 


i 21 


29.32 


3.70 


NR : 


0.49 


31.8 


6.1 


NU 








7.8 ! 




I 22 


26.42 


3.52 


NR 


0.60 


41.0 


9.5 


NU 








7.8 




; 23 


13.50 


1.98 


NR 


0.31 


41.0 


9.3 


NU 








7.8 




: 24 


10.83 


2.08 


NR 


0.27 


40.0 


12.6 


NU 








; 7.8 




i 23 


: 11.54 


1.65 


NR 


. 0.20 


; 40.0 


; 10.5 


; NU 








1 7.8 




! 26 


! 9.67 


! 1.S4 


1 NR 


! 0.22 


: 35.3 


1 7.4 


1 NU 






: 8.2 


: 7.8 




i 27 


: 10.21 


! 1.59 


1 NR 


: 0.24 


; 33.0 


1 6.6 


1 NU 








! 7.8 


; 17.5 ; 


1 28 


! 11.29 


! 1.93 


; NR 


! 0.30 


: 32.8 


: 6.4 


: NU 








; 7.8 




1 29 


; 10.06 


: 1.50 


: NR 


: 0.22 


! 31.8 


! 6.8 


: NU 








! 7.8 




! 30 


'; 11.58 


1 2.23 


: NR 


: 0.25 


: 33.4 


: 8.0 


; NU 








i 7.8 


; 21.5 : 


i 31 


; 14.42 


! 1.83 


i NR 


: 0.29 


; 36.4 


; 6.4 


: NU 








! 7.8 





!i3 



THBLE 2.1: PRRTICULRTE BEMOyflL PROFILE < JUNE/1986) 



MOE WPOS 



PR6E I OF 2 



DRTE 1 




TUR8IDITY <FTU> 




noRG. i 


CDRG. ; 
RID ! 


FILTER ! 
RID : 


METRL 
Rl 


RES. ! 
(«g/L) i 


P^ 


: 


TEMP . ; 

(d«g . : 

C) 1 


Raui 


5«t. 1 


Filt«r 1 


Trc«fc. 


mg/L 


mg/L 


mg/L 1 


RjIM 


TrMt. ! 


Raw ! 


Treat \ 


: 1 : 


17.38 ! 


1.22 ; 


NR ! 


0.24 


40.0 ■ 


7.0 


NU 








7.8 1 




: 2 : 


22.33 ! 


1.30 


NR : 


0.30 i 


38.0 


7.9 


NU 








7.8 ! 


20.8 ! 


; 3 ! 


17.08 ' 


1.72 


NR 


0.30 


37.3 


8.5 


NU 








7.8 : 




1 4 


17.42 


1.S5 


NR 


0.23 


38.0 


6.2 


NU 








7.8 : 




i 5 


16.04 


1.60 


NR 


0.32 


38.0 


7.6 


NU 








7.8 * 




i 6 


16.08 


1.45 


NR 


0.24 


42.0 


8.5 


NU 








7.8 




! 7 


15.29 


1.20 


NR 


0.18 


42.0 


8.1 


NU 








7.8 




i e 


16.04 


1.30 


NR 


0.22 


41.1 


7.8 


NU 








, 7.8 




! 9 


17.33 


1.38 


NR 


0.25 


40.0 


7.3 


: NU 








! 7.8 




! 10 


18.46 


1.64 


NR 


0.29 


35.0 


7.9 


! NU 


; 0.14 


0.35 




! 7.8 




! 11 


24.04 


1.29 


: NR 


. 0.26 


35.0 


! 7.9 


: NU 








1 7.8 




; 12 


: 14.88 


: 1.73 


: NR 


', 0.28 


1 35.0 


! 7.9 


! NU 






! 8.2 


! 7.8 


1 20.8 : 


! 13 


! 12.17 


: 1.82 


: NR 


! 0.27 


: 39.3 


: 7.7 


NU 








! 7.8 




; 14 


; 15.00 


1 2.02 


1 NR 


! 0.27 


: 35.0 


! 8.3 


: NU 








: 7.8 




: 15 


: 10.50 


: 1.53 


: NR 


! 0.23 


; 35.0 


1 8.0 


: NU 








: 7.8 








TABLE 2.1: PRRTICULRTE REMOUHL PROFILE <JUNE/1986> <J°"Jp^^' 



PRGE 2 OF 2 



























— "-— — ~ 


ORTE ! 


TURBIDITY (FTU) ! 


CORG. ! 


CORG. : 
RID : 


FILTER : 
RIO : 


NETRL RES. 1 
Rl/F« (mg/L) ! 


_pH : 


TEMP .! 
(dag . : 

c> ; 


Rau 


Sat. ! 


Filter : 


TrMt. 1 


mg/L : 


«ig/L ! 


mg/L ! 


Rau I 


Treat. 


Rau 


Traat : 


'; 16 : 


i2.ee : 


2.10 1 


NR ; 


0.33 : 


35.0 ! 


8.4 : 


NU 








7.8 : 




i 17 i 


14.63 i 


1.90 ! 


NR : 


0.31 ! 


35.0 1 


8.5 : 


NU : 








7.8 1 




: 18 ! 


15.92 I 


1.97 ! 


NR i 


0.28 : 


35.0 ■ 


8.3 ! 


NU ; 








7,8 ; 


20.6 i 


! 19 i 


1 1 . 73 ! 


1.98 i 


NR i 


0.26 ! 


35.0 


8.2 : 


NU \ 








7.8 I 




i 20 : 


9.03 ; 


1.72 : 


NR : 


0.26 


36.3 


8.3 : 


NU I 








7.8 i 




1 21 


9.92 ' 


2.05 ! 


NR 


0.27 


41.0 


! 7.8 


NU 








7.8 ! 




! 22 


9.71 


1.15 


NR 


0.29 


40.0 


1 8.2 


NU 








7.B ! 


1 


! 23 


9.83 


1.13 


NR 


0.24 


38. 


; 9.4 


NU 








7.8 


* 


1 24 


! 11.56 


! 2.03 


I NR 


i 0.24 


I 3e.o 


: e.e 


; NU 








. 7.8 




1 25 


! 17.04 


: 1.39 


: NR 


! 0.19 


! 35.6 


1 7.9 


NU 








: 7.e 


; 20.6 : 


; 26 


i 11.00 


; 1.49 


i NR 


i 0.21 


i 32.7 


: 8.2 


: NU 






! 8.3 


i 7.8 




: 27 


; 10.25 


! 1.15 


: NR 


: 0.22 


; 30.0 


! 7.7 


! NU 








! 7.8 




: 20 


; 8.29 


; 1.25 


: Nfi 


! 0.17 


: 30.0 


! 7.2 


; NU 








: 7.8 




1 29 


• 7.30 


; 1. 08 


1 NR 


'; 0.22 


i 30.0 


! 4.8 


; NU 








! 7.8 




! 30 


; B.42 


; 1.17 


I NR 


! 0.22 


! 30.0 


; 4.6 


: NU 






~ * 


! 7.8 





> 



TABLE 2.1: PRRTICULRTE REMOUflL PROFILE (JULY/ 1986) 



MOE MPQS 



PRGE 1 OF 2 



1 J 

DATE ; TURBIDITY (FTU) ! 


CORG. ; 


CORG. ! 

RID : 


FILTER : 

RIO ; 


METHL RES. : 
fll (mg/L) ! 


* 

pH ; 


TEMP . ! 
(deg . : 

c> ; 


; Rau : 


Set. ; 


Filter : 


Treat, t 


mg/L 1 


mg/L ; 


rog/L 1 


Raw ! 


Treat. ! 


Raw ; 


Treat ! 


! 1 : n . 46 ; 


1.38 : 


NR 1 


0.19 1 


30.0 1 


4.6 ; 


NU ! 








7.0 ! 




! 2 ': 10.83 : 


1.32 ! 


NR 


0.19 : 


30.0 \ 


6.1 : 


NU I 








7.8 1 


21.5 ! 


■ 3 : 16.79 ! 


1.23 • 


NR 


0.21 


29.7 ■ 


6.5 1 


NU 






9.2 ; 


7.8 t 




i 4 1 15.13 ! 


1.19 


NR 


0.23 ! 


30.2 


6.4 : 


NU 








7.8 ! 




■ 5 : t3.67 ! 


1.37 


NR 


0.21 


30.0 


4.9 


NU 








7.8 ! 




; 6 ! 17.67 


1.39 


NR 


0.15 


30.0 


7.B 


NU 








7.8 ! 






1.93 


NR 


0.25 


27.5 


6.9 


NU 








7.8 




; 8 : 6.42 


3.01 


NR 


0.16 


29.8 


5.9 


NU 








7.8 




! 9 i 12.75 


1.18 


NR 


0.16 


. 30.0 


5.3 


NU 








7.8 




! 10 ! 17.96 


. 1.64 


: NR 


: 0.16 


! 30.0 


; 4.9 


; NU 








, 7.8 




: 11 : 9.06 


! 1.47 


! NR 


: 0.15 


! 29.6 


: 6.1 


1 NU 








! 7.8 


: 23.6 : 


! 12 : 9.38 


; 2.04 


! NR 


! 0.12 


1 30.0 


! 5.B 


; NU 








! 7.8 




! 13 1 B.42 


; 0. 90 


; NR 


: 0.15 


! 30.0 


! 6.1 


! NU 








! 7.8 




i 14 : li.l7 


: 1.49 


; NR 


: 0.14 


; 30.0 


: 5.5 


! NU 








; 7.8 




i 13 i 11.67 


; 1. 10 


i NR 


! 0.12 


: 30.0 


; 4.6 


: NU 








! 7.8 





^ 



o 



TfiBLE 2.1: PRCTICULRTE REMOVRL PROFILE UULY/ig06) (cont'd.) 

MOE MP05 



PAGE 2 OF 2 



1 DRTE i 


TURBIDITY (FTU) ! 


CORG. : 


CORG. : 

RIO ; 


FILTER : 

HID : 


METRL RES. ! 
flI/F« («g/L) ! 


pH ! 


TEMP . ! 

<d«g . : 

C> ! 


Rau ! 


S«t. 1 


Filter : 


Tr««t. 1 


mg/L 1 


(iig/L ! 


ng/L : 


Raw \ 


Traat. 


Raw ; 


Treat : 


I 16 i 


11.19 ; 


1.09 : 


NR ! 


0.14 ; 


27.1 1 


6.6 : 


Nu ; 






8.2 i 


7.8 1 


23.1 : 


! 17 i 


7.49 ! 


1.03 i 


NR ! 


0.16 : 


25.0 i 


7.1 ! 


NU 1 








7.8 ; 




i 16 ; 


7.77 1 


1.33 I 


NR ! 


0.18 : 


27.5 


5.9 


NU 








7.8 ! 




! 19 : 


8.17 ! 


1.18 : 


NR : 


0.21 ' 


30.0 


7.1 ' 


NU ! 








7.8 ; 




! 20 ! 


6.96 


0.95 ; 


NR : 


0.17 


29.4 


8.9 


NU 








7.8 : 




; 21 


11.17 


1.78 


NR 


0.26 


37.6 


7.3 


NU 








7.8 ■ 




i 22 


11.50 


1.97 


NR 


0.32 


32.6 


9.1 


NU 








7.8 




: 23 


11.67 


1.91 


NR 


0.32 


33.9 


! 8.3 


NU 






' 


7.6 




! 24 


10.46 


1.61 


NR 


0.32 


39.8 


: 8.6 


: NU 








, 7.8 




: 25 


' 11.08 


1.18 


NR 


. 0.30 


: 35.1 


: 8.3 


i NU 








i 7.8 




: 26 


: 10.92 


1 1.21 


i NR 


! 0.25 


; 39.0 


{ 9.1 


; NU 








! 7.8 


: 26.0 : 


! 27 


! 11.29 


I 1.11 


! NR 


: 0.24 


: 30.0 


: 8.6 


t NU 






! 8.2 


1 7.8 




; 28 


! 13.04 


! 1.53 


; NR 


! 0.29 


; 32.0 


; 8.2 


! NU 








J 7.6 




\ 29 


1 13.06 


! 1.12 


i NR 


: 0.25 


1 33.0 


; 7.2 


! NU 








! 7.8 




1 30 


i 13.63 


! 1.91 


i NR 


i 0.23 


: 37.6 


; 6.6 


! NU 








1 7.8 


! 24.5 1 


I 31 


I 14.50 


; 1.66 


: NR 


: 0.30 


: 30.0 


i 8.0 


: NU 








: 7.6 


: 23.8 



> 

TJ 

r 



TABLE 2.1: PRRTICULRTE REMOURL PROFILE (HUGUST/1996) 

nOE UPOS 



PAGE I OF 2 



; DRTE 1 


1 

1 

TURBIDITY <FTU) ! 


CORG. ! 


CORG. ; 
RIO 


FILTER : 
RID : 


METAL RES. i 
Al (mg/L) ! 


pH 1 


TEMP . : 

(dag . ! 

C) : 


Rau ; 


S«t. ! 


Filt«r ! 


Treat. I 


mg/L ! 


mg/L 1 


mg/L 


Rau 


TrMt. ! 


Pau ! 


Treat ; 


i 1 : 


12.42 ! 


1.06 ! 


NR : 


0.29 1 


34.0 i 


8.3 : 


NU : 








7.8 1 




: 2 


12.17 ! 


1.13 ! 


NR ; 


0.23 1 


38.0 


8.4 I 


Nu : 








7.8 ; 




! 3 


11.83 • 


1.33 ■ 


NR : 


0.28 


38.0 


8.9 ! 


NU 








7.8 : 




: 4 


11.92 


1.81 


NR 


0.27 ■ 


38.0 


8.6 ' 


NU 








7.8 : 




i 5 


12.79 


1.57 


NR 


0.21 


35.9 


7.7 


NU 








7.8 ! 




! 6 


13.29 


1.30 


NR 


0.19 


34.3 


7.1 


NU 






8.2 


7.8 • 


25.0 : 


{ 7 


13.79 


1.35 


NR 


0.20 


31.2 


6.6 


NU 








7.8 




! 8 


13.58 


1.56 


NR 


0.17 


31.7 


7.1 


NU 








7.8 




! 3 


12.88 


1.70 


NR 


0.15 


32.8 


7.6 


NU 








7.8 




! 10 


: 12.63 


1.78 


NR 


0.16 


36.6 


7.7 


: NU 








! 7.8 




1 11 


: 12.46 


1.42 


! NR 


t 0.18 


: 33.6 


6.6 


: NU 






! 8.1 


! 7.8 




! 12 


; 12.83 


! 1.57 


: NR 


0.17 


! 33.0 


; 6.6 


; NU 








i 7.8 




: 13 


! 12.08 


! 1.52 


; NR 


: 0.19 


! 35.0 


! 7.3 


: NU 








! 7.8 


: 21.0 ; 


: 14 


! 12.67 


! 1.66 


i NR 


; 0.22 


! 35.0 


! 6.6 


! NU 








: 7.8 


! 21.7 ; 


! 15 


i 12.13 


! 1.44 


; NR 


: 0.23 


: 35.0 


: 6.7 


; NU 








; 7.8 





TJ 

to 



TRBLE 2.1: PflRTICULRTE REMOUflL PROFILE (flUGU5T/1986 W ^^^^ 



\. 



PAGE 2 OF 2 



! DATE : 

; : Raw ! 

'l 16 1 10.21 ! 


TURBIDIT'i 
Sat. 1 
1.64 1 


( (FTU> 
FiU«r ; 
NR 


Treat. ! 
0.19 ! 


CORG. ! 

mg/L i 
35.0 i 


CORG. : 
RIO ! 

mg/L 1 

7.0 ; 


FILTER : 

RID : 

mg/L ! 

m 1 


METAL RES. '. 
Rl/Fe (mg/L) i 

Rau 1 Treat. 1 


pH 
Ray :' 


Freat \ 
7.8 : 


TEMP. 1 

(dag. : 

C) ! 


1 ^___ ' ^_ ►— . — — * 

■ 17 : 11. 5B : 


1.50 ; 


NR i 


0.18 1 


35.0 ! 


6.9 : 


m ; 








7.8 ! 




1 18 ! 12.92 : 


1.66 ; 


NR ; 


0.23 i 


33,9 ; 


6.3 ! 


NU ! 








7.8 ; 




, ^ _'_ _ — — ., * 

1 19 ': 13.50 '. 


1.73 ! 


NR : 


0.21 ; 


34.0 : 


5.5 ! 


Nu : 








7.8 I 




• 20 i 13.96 ! 


1.77 ! 


NR : 


0.21 ; 


34.0 : 


7.4 t 


NU 1 








7.8 ! 




1 ___^ * __-^« j 

; 21 1 13.50 1 


1.34 : 


NR : 


0.21 


34.0 


7.4 


NU 








7.8 ; 




i 22 : 14.08 ' 


1.88 ' 


NR 


0.21 


34.2 


7.1 


NU 









7.8 




1 23 ! 11.68 


1.62 


NR 


0.20 


! 36.5 


: 7.3 


NU 








7.8 




• 24 : 10.71 


1.70 


NR 


, O.IQ 


! 36.0 


; 7.7 


; NU 








1 7.B 




1 ^^_^ '— — — — — ' — ■^ — 

1 25 \ 11.29 


i 1.90 


; NR 


i 0.20 


; 34.1 


! 5.8 


! NU 








1 7.6 




! 26 i U.17 


: 1.49 


; NR 


! 0.19 


1 35.8 


: 7.4 


; NU 








t 7.8 




■ 27 1 11.21 


i 1.44 


; NR 


; O.IB 


1 35.0 


! 7.5 


; NU 




1 ^„^_„__._ 




! 7.6 




( ^_^— ■ — — — — — " 

] 2B 1 80.39 


: 4.67 


; NR 


! 0.57 


! 47.0 


; 12.4 


; NU 








; 7.8 




J 29 1 67.50 


1 4.21 


■ NR 


! 0.65 


; 49.0 


; 13.4 


: NU 




1 ^^i,__«»^ 




; 7,8 




: 30 ; 29.17 


; 3.26 


'; NR 


': 0.42 


: 46.2 


1 11.0 


! NU 








: 7.8 




! 31 : 23.46 


; 2.77 


': NR 


; 0.26 


: 45.0 


; 10.4 


; NU 








: 7.B 





> 



TH9LE 2.1: PHRTICULRTE REMOURL PROFILE (SEPTEMBER/ 1986) 

MQE MP05 
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DATE : 




TURBIDITY (FTU) 




CORG, : 


CORG. 1 

RID ; 


FILTER ! 
RID : 


METRL 
Rl 


RES. ; 

(mg/L> ; 


pH 


I 


TEMP .; 

(dag . 1 

C) ; 


Rau : 


5«i. : 


Filt«r ! 


Treat. 1 


mg/L 1 


mg/L ! 


(iig/L ! 


Rau : 


TrMt. ! 


Raw ; 


Treat : 


i I : 


19.79 i 


2.2B : 


NR : 


0.27 I 


43.1 ; 


9.B ; 


NU 








7.5 ! 




; 2 1 


17.71 ; 


2.34 


NR : 


0.22 ! 


35.2 : 


8.4 


NU 








7.3 ; 




I 3 1 


22. 00 : 


3.78 


NR 


0.39 


34.3 • 


9.2 


NU 






8.1 : 


7.6 ! 


19.5 ! 


i 4 : 


19.30 : 


1.85 


NR 


0.20 


33.0 


8.4 


NU 








7.8 ! 




: 5 ' 


V9.54 ! 


2.07 


NR 


0.26 


37.2 


8.1 


NU 








7.8 




! 6 ' 


21.96 


2.15 


NR 


0.29 


36.0 


7.5 


NU 








7.8 




! 7 


24.25 


2.22 


NR 


0.23 


42.3 


9.4 


NU 








7,8 




: e 


17.25 


2.35 


NR 


0.23 


37.6 


7.9 


NU 








7.8 




! 9 


L3.46 


2.33 


NR 


0.33 


36.0 


8.4 


NU 








7.8 




: 10 


13.42 


2.55 


NR 


0.27 


36.3 


9.4 


NU 








7.8 




I 11 


! 14.20 


! 2.19 


; NR 


: 0.30 


: 37.0 


: 8.2 


1 NU 








! 7.8 




! 12 


; 53.25 


: 4.30 


: NR 


! 0.32 


: 37.0 


t 9.7 


! NU 








1 7.8 




1 13 


: 60.71 


: 4.69 


: NR 


! 0.92 


! 44.1 


! 12.3 


: NU 








1 7.8 




i 14 


i 55.79 


! 4.93 


! NR 


! 0.70 


: 47.0 


! 10.1 


: NU 








! 7.7 




: 15 


: 31.17 


: 2.54 


: NR 


! 0.54 


; 50.0 


: 13.4 


; NU 








\ 7.8 








TABLE 2.1: PRPTlCULflTE REMO^L PROFILE CSEPTEMBEP/l9e|)^cont'd. ) 



PRGE 2 OF 2 



DATE 

16 

17 

18 

19 

20 

21 

22 

23 

24 

2S 

26 

27 

28 

29 

30 



TURBIDITY (FTU) 



Raw 
26.92 
24.50 
22.50 

19.92 

i6.ee 

16.83 

18.25 

18.08 

39.17 

67.08 

38.46 

26.21 

24.25 

21.63 

57.29 



5«t. 
2,59 

2.ie 

2.39 

2.12 

1.94 

1.98 

1.72 

t.ei 

2.92 

5.20 

3.83 

2.67 

3.28 

3.50 

4.04 



FilUr 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NP 
NR 



Tr«»t. 
0.37 
0.25 
0.25 
0.28 
0.27 
0.36 
0.42 
0.19 
0.24 
0.36 
0.24 
0.19 
0.16 
0.19 
0.30 



C0R6. 



ing/L 
47.50 
43.30 
40.00 
40.00 
40.00 
43.50 
40.00 
40.00 
43.20 
52.70 
48.00 
49.00 
48.80 
45.60 
47.20 



C0B6. 
RID 



■ig/L 
13.00 
11.30 
10.20 
10.60 
10.80 
11.60 
9.50 
10.20 
11.00 
14.00 
13.10 
12.40 
9.40 
10.70 
12.90 



FILTER 
RID 



«g/L 
NU 
NU 
NU 
NU 
NU 
NU 
NU 
NU 
NU 
NU 
NU 
NU 
NU 
NU 
NU 



METRL RES. 
Hl/F« <mg/L> 



R«u 



TrMt. 



pH 



Rau 



Traat 
7.8 
7.8 
7.8 
7.8 
7.8 
7.8 
7.8 
7.4 
7.8 
7.8 
7.7 
7.8 
7.8 
7.8 
7.8 



TEMP 

(dag 

C) 



15.0 



> 

T3 



TRBLE 2.1: PRRTICULHTE REMOyfiL PROFILE (OCTOBER/ 1906) 



PAGE 1 OF 2 



: DRTE : 


1 

TURBIDITY (FTU) . ! 


CORG. ; 


CORG. : 
RID : 


FILTER : 
RID ! 


METRL RES. ! 
fll img/U ! 


pH ': 


TEMP . i 

(dcg . ! 

C) ! 


Rau 1 


s«t. : 


Filter 1 


Treat, i 


8»g/L ! 


(ng/L ■ 


mg/L { 


Rau ! 


lrm»t. t 


Rau 


Treat ! 


1 1 : 


98.92 : 


6.50 ; 


NR : 


0.74 : 


55.8 ! 


15.8 i 


NU : 








7.8 : 




: 2 : 


62.96 i 


7.22 : 


NR : 


0.72 : 


53.0 1 


15.5 : 


NU 1 








7.6 : 




': 3 ; 


36.13 1 


5.39 '; 


NR ! 


0.92 1 


55.0 1 


15.5 ! 


NU I 








7.8 ! 




i 4 ; 


29.00 ! 


3.01 ! 


NR 1 


0.50 S 


50.4 


14.7 ; 


NU : 








7.8 1 




: s : 


21.75 • 


1.60 


NR 


0.21 


47.5 


13.1 : 


NU 








7.9 ! 




: e 


24. S4 


2.14 


NR 


0.19 


42.2 


10.6 


NU 








7.8 ! 


15.3 ! 


i 7 


21.75 


2.46 


NR 


0.20 


40.0 


10.4 


NU 








7.8 


15.3 ! 


; 8 


19.50 


2.59 


NR 


0.20 


40.0 


, 10.2 


NU 








7.8 




! 9 


18.13 


2.53 


NR 


, 0.18 


, 40.0 


10.0 


NU 








7.6 




: 10 


: 15.25 


! 2.06 


i NR 


: 0.25 


; 40.0 


! 10.7 


; NU 








! 7.8 




! 11 


i 11.38 


i 1.59 


i NR 


! 0.13 


\ 40.0 


; 10.2 


; NU 








! 7.6 




: 12 


: 12.75 


! 1.62 


1 NR 


! 0.12 


! 40.0 


: 8.9 


! NU 








: 7.8 




: 13 


! 13.33 


I 2.14 


: NR 


; 0.15 


; 38.0 


; 6.0 


: NU 








! 7.8 




i 14 


: 13.73 


! 2.56 


; NR 


: 0.16 


; 39.0 


i 8.4 


! NU 








! 7.9 




! 15 


: 48.29 


: 4.14 


1 NR 


: 0.23 


: 42.9 


! 11.0 


! NU 








! 7.6 








Tfi8LE a.l: PRPTlCUUnTE REMO^fiL PROFILE CaCTC«ER/1986)^Ccant-d. > 



PR6E 2 OF 2 



OflTE 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 











■' 
















.«.— * 


^ — — — — . — — — ^ 

( 

t 


CORS. 1 


COflG. ! 
flID 1 


FILTER ! 

nio : 


METRL RES. ! 
fll/F« <mg/L> 1 


_PH j 


TEMP 

(dag 

C) 

12.5 


TURBIDITY <FTU) ; 




rtAfc' ' 




,^^— i^ — — — — — '^" — ■"" 1 ■ 




Rau 


S«t. i 


Filter 1 


TrMl. '. 


mg/L j 


•g/L 1 


mg/L ! 


R«u I 


TrMt. 1 


Rau !Tr«*t ! 

! 7.8 ; 


56.50 5 
32.50 ; 
18.92 : 
16.17 ; 


5.20 : 
3.55 : 
2.63 ! 
2.61 i 


NR : 

NR : 
NR : 

NR ; 


0.23 ! 
0.16 1 
0.23 ! 
0.13 ! 


45.0 S 
45.0 t 
45.0 ! 
45.0 ! 


12-5 ! 
12.1 i 
13. 4 : 
11.7 1 


NU : 

Nu : 
Hu ; 

NU i 








7.8 ; 
7.8 t 
7.8 ! 
7.8 1 




15.67 ! 
13.63 : 
12.83 ; 


4.07 1 
4.35 1 
2.62 


Nfi 1 
NR i 
NR 


0. 16 : 
0.31 i 
0.25 


45.0 ! 
47.3 1 
39.7 


11.1 i 
12.8 ' 
10.5 


NU i 

NU 

NU 






;- 


7.8 1 

7.8 

7.8 


E 


11.71 


2.23 


NR 


0.12 


35.0 


8.5 


NU 


, 






7.8 


1 12.' 


12.58 


1 2.30 


; NR 


; 0.15 


'; 35.0 


; 8.2 


: NU 








7.8 


1 


• 8.92 


■ 2.87 


; NR 


! 0.12 


1 40.5 


! 8.1 


; NU 








7.8 


!— — 


1 6.96 
i 7.98 
! 11.88 
1 12.92 
! 10.00 


1 2.24 
; 1.87 
! 2.62 
! 3.04 
; 2.70 


NR 
: NR 
'; NR 
i NR 
'! NR 


: 0.18 
• 0.12 
i 0.16 
! 0.20 
! 0.31 


; 35.0 
'; 35.0 
1 35.0 
; 31.7 
; 30.0 


': 8.1 
; 8.2 
! 7.1 
! 7.7 

'; 8.0 


: NU 

! NU 

; NU 

■ NU 
1 NU 


. • 




. ; 


7.8 
7.8 

-,-. — —*- 

7.8 
J 7.8 

» _.. — _• 
1 

! 7.G 


'; 11. 


! 6.75 


! 2.60 


; NR 


• 0.32 


! 31.2 


'; 8.2 


; NU 
















TRBLE 2.1: PRRTICULRTE REMOyflL PROFILE (NOVEMBER/ I 986) 

MOE WPGS 



PRGE 1 OF 2 



DRTE : 


1 
f 

TURBIDITY CFTU) : 

4 


CORG. : 


CORG. ; 

RID [ 


FILTER i 
RID : 


METRL RES. ! 
Rl <mg/L) 1 


pH j 


TEMP . ! 

tdeg . ! 

C) ! 


Rau i 


Sat. ! 


Filter ; 


Treat. 1 


mg/L : 


mg/L : 


Ag/L : 


Rau : 


TrMt. I 


Rau ! 


Treat ; 


i 1 : 


7.05 : 


2.13 ; 


KR 1 


0.16 : 


30.0 


9.4 : 


NU 1 








7.8 t 




i 2 i 


8.24 : 


2.09 ; 


NR ; 


0.19 ; 


30.8 : 


8.9 : 


NU : 








7.0 ! 




i 3 ! 


6.48 1 


2.36 • 


NR : 


0.16 : 


30.0 


7.5 : 


NU : 








7.8 : 




: 4 • 


5.30 ! 


2.77 ' 


NR : 


0.15 


30.0 ! 


7.0 ! 


NU 








7.8 1 




: 5 


3.83 


2.34 


NR ! 


0.18 ■ 


27.5 


6.3 


NU 








7.9 : 




i 6 


4.27 


2.15 


NR 


0.16 


30.0 


6.0 


NU 








7.8 : 




: 7 


4.95 


2.19 


NR 


0.17 


30.0 


6.0 


NU 








7.8 • 




i 8 


5-37 


2.66 


NR 


0.26 


30.9 


7.2 


NU 








7.8 




! 9 


. 6.26 


2.29 


NR 


0.18 


33.1 


; 7.9 


NU 








7.8 




: 10 


: 3.44 


2.12 


: NR 


' 0.21 


! 31.5 


; 6.2 


1 NU 


! 0.09 


! 0.06 




! 7.8 




; 11 


i 2.67 


; 1.76 


: NR 


! 0.22 


: 29.0 


! 6.7 


! NU 








! 7.8 




: 12 


: 2.26 


! 1.74 


; NR 


! 0.21 


! 27.5 


; 6.1 


! NU 








! 7.8 


; 6.0 ; 


; 13 


! 2.25 


i 1.62 


i NR 


! 0.22 


; 25.0 


: 5.5 


1 NU 








1 7.8 




i H 


i 2.35 


I 1.86 


; NR 


i 0.22 


! 25.0 


! 5.2 


: NU 








! 7.8 


! 3.5 1 


; 15 


: 2.29 


i 1.86 


i NR 


: 0.19 


! 26.7 


1 5.5 


: NU 








: 7.8 





35 
-p 

CO 
CO 



TABLE 2 1- PRRTICULfiTE REMOUflL PROFILE < NOVEMBER/ 1996) (cont'd.) 

MOE WPOS 



PRGE 2 OF 2 



1 DATE ! 


TUR8ID1TV (FTU) ! 


COflG. t 


COf«. ! 
RID 


FILTER : 
RIO 


METRL RES. ! 
fll/Fa (mg/L) | 


pH : 


TEMP . i 

(dag . : 

C) I 


Raw ! 


Sat. ! 


Filtar : 


Traat. ! 


mg/L : 


•g/L : 


•g/L I 


Raw 1 


Traat. 1 


Rau ! 


Traat : 


: 16 : 


2.28 ! 


1.67 t 


NR : 


0.19 ! 


32. eo 1 


6.70 : 


NU 








7.B : 


3.5 ; 


; 17 : 


2.13 '; 


1.79 ! 


NR ; 


0.18 1 


26.80 1 


6.10 1 


NU 








7.8 : 


4.5 : 


I le ! 


2.01 ; 


1.67 ; 


NR 1 


0.23 i 


25.00 


5.70 ; 


NU ! 








7.8 ; 




! 19 ! 


1.96 I 


1.60 1 


NR 1 


0.29 


25.00 


5.10 


NU 








7.8 : 




1 20 ' 


1.78 : 


1.74 


NR 


0.31 


25.00 


3.50 


NU 








7.9 ! 




: 21 


2.17 


1.45 


NR 


0.43 


25.00 


6.20 


HO 








7.8 : 




i 22 


2.35 


1.62 


NR 


0.31 


! 25.00 


6.20 


NU 








7.8 




: 23 


6.77 


1.89 


NR 


0.29 


! 28.00 


6.60 


: NU 








7.9 




i 24 


2.32 


! 1.39 


; NR 


! 0.31 


; 30.40 


; 7.10 


: NU 








: 7.8 




1 25 


I 2.50 


I 1 . 60 


; NR 


1 0.22 


1 30.00 


; 6.80 


: NU 








! 7.8 




: 26 


i -4.13 


! 1.57 


: NR 


i 0.21 


; 32.30 


: 8.30 


; NU 








! 7.8 


: 3.5 ; 


: 27 


t 9.10 


1 2.30 


i NR 


: 0.16 


; 31.80 


1 7.70 


1 NU 








! 7.8 




': 28 


; 13.08 


I 2.56 


1 NR 


! 0.15 


: 38,70 


! 9.40 


: NU 


■ 






; 7.8 




i 29 


i 10.39 


: 2,B3 


: NR 


; 0.21 


; 41.20 


; 11.20 


! NU 








: 7.8 




: 30 


; 5.60 


; 2.06 


1 NR 


; 0.14 


I 40.00 


; 8.40 


: NU 








: 7,8 





-0 

ill 



TflflLE 2.1: PflRTICULRTE REMOyflL PROFILE ( DECEMBER/ 1 986 > 

MOE MP05 



PAGE 1 OF 2 



I ORTE : 




TURBIDITY (FTU) 




CORG. ! 


CORG. ! 
RIO : 


FILTER ! 
RID : 


METRL 
Rl 


RES. : 
(mg/L) ! 


pH 


; 


TEMP . : 

(deg . : 

C> ! 


Raw : 


Sat. : 


Filtar \ 


TrMt. : 


mg/L ! 


*g/L 1 


mg/L \ 


Raw i 


Traat. i 


Rau : 


Traat 1 


: 1 i 


3.64 ! 


1.53 1 


m 1 


0.12 : 


33.5 1 


7.1 ! 


NU : 








7.8 ! 




1 2 ! 


3.18 ! 


2.16 : 


NR ; 


0.25 ! 


30.0 ! 


6.1 : 


NU ! 








7.8 : 




! 3 : 


3.69 ! 


2.23 ! 


NR ; 


0.15 


33.1 ' 


6.8 : 


NU 








7.8 1 




: 4 


4.80 • 


2.13 ; 


NR : 


0.16 


31.0 


6.7 ! 


NU 








7.8 ! 


3.0 ; 


i 5 


4.14 


2.00 ■ 


NR 


0.21 


31.0 


6.7 


NU 








7.8 ! 




i 6 


3.25 


1.55 


NR 


0.12 


31.0 


7.9 


NU 








7.8 ! 




i 7 


2.68 


1.76 


NR 


0.17 


31.5 


7.9 


NU 








7.8 




: 8 


: 3.91 


1.53 


NR 


0.18 


' 30.0 


7.6 


NU 








7.8 




! 9 


; 5.09 


1.85 


NR 


0.11 


! 31.0 


7.7 


NU 








7.8 




1 10 


! 4.58 


1.90 


NR 


! 0.11 


: 31.0 


7.3 


NU 








, 7.8 




: 11 


[ 3.59 


; 1.94 


: NR 


0.11 


! 28.5 


! 6.0 


; NU 








! 7.8 




: 12 


! 5.94 


; 2.12 


: NR 


! 0.11 


1 29.2 


! 6.5 


; NU 








! 7.8 




! 13 


! 3.41 


: 1.99 


: NR 


1 0.15 


! 30.0 


! 5.8 


: NU 








! 7.8 




: 14 


: 2. 21 


: 1.80 


i NR 


: 0.37 


! 29.0 


! 5.7 


; NU 








! 7.8 




i 15 


; 2.08 


! 1.53 


1 NR 


! 0.24 


; 28.0 


! 5.3 


: NU 








! 7.8 


: 15.0 



TJ 

k 

o 



TABLE 2.1: PRRTICULRTE REMOUflL PROFILE < DECEMBER/ 1986) <^°^t'd.> 



PAGE 2 OF 2 



; DRTE : 


1 

TURBIDITY <FTU) 1 


CORG. : 


CORG. ! 
RIO : 


FILTER ! 

RID : 


METRL RES. ! 
fll/F« (mg/L) ! 


PH \ 


TEMP. i 

(dcg. 1 

C) ! 


Rau : 


S«t. ! 


Filt«r : 


.^_— — • — — — , 

Treat. ; 


fltg/L 1 


(i>g/L ! 


..!?1LJ 


Rau ! 


TrMt. ! 


Raw i 


Treat : 


! 16 ! 


2.29 : 


1.60 ; 


NR : 


0.15 ! 


27.50 ! 


5.10 i 


NU 1 








7.8 ! 




: 17 i 


2.29 ! 


1.60 ; 


NP : 


0.34 : 


27.50 ! 


5.10 : 


NU : 








7.9 i 




i IB : 


4.03 1 


1.95 i 


NR : 


0.17 ! 


27.80 ! 


5.50 ! 


NU ; 








7.6 1 




1 19 ! 


3.37 ! 


1.65 ! 


NR 1 


0.20 i 


28.00 S 


5.40 : 


NU ; 








7.8 ; 




i 20 ! 


2.82 : 


1.03 : 


NR : 


0.20 : 


29.00 ! 


5.90 ! 


NU : 








7.8 : 




i 21 1 


2.22 ! 


1.58 1 


NR : 


0.15 


29.00 


6.00 


NU 








7.8 : 




i 22 


1.86 


1.39 


NR 


0.20 


30.00 


5,90 


NU 








7.B 




! 23 


1.85 


1.32 


NR 


0.17 


, 33.10 


6.60 


NU 








7.B 




': 24 


; 2.25 


. 0.95 


: NR 


: 0.10 


: 31.50 


; 5.80 


! NU 








, B.O 




; 25 


! 5.00 


! 1.65 


: NR 


: 0.13 


: 34.00 


; 6.10 


! NU 




: 




: 7.9 




: 26 


■ 5.55 


! 1.50 


i NR 


! o.ii 


1 34.00 


: 6.30 


; NU 








: 7.8 




1 27 


J 3.95 


! 1.57 


: NR 


! 0.09 


; 34.00 


; 6.00 


; NU 








! 7.6 




': 28 


! 2.83 


! 1.40 


: NR 


! 0.09 


: 34.00 


: 6.00 


: NU 








; 7.9 




: 29 


! 2.27 


; 1.06 


: NR 


! 0.09 


! 30.50 


: 6.60 


1 NU 




j 




J 7.6 




! 30 


': 2.60 


! 1 . 06 


! NR 


! 0.09 


■ 29.00 


! 6.90 


! NU 








: 7.B 




i 31 


; 2.26 


! 1.03 


1 NR 


■ 0.11 


; 32.50 


;. 7.10 


: NU 








: 7.8 































> 

■o 

TJ 



THBLE 2 I- PflPllCllLflTE PEHWfll. PROFILE ( JHfnJRRY /ISSS.) 

MOE WPOS 



PAGE 1 OF 2 



i ORTE ; 
; 1 : 




TURHIDITY <FTIJ> 




COflG. : 


COflG. ! 
RID 1 


FILTER : 

Rici ; 


METflL 
Rl 


RES. : 
Cmg/L) ; 


pH 


; 


TEMP . : 
tdeg . 1 


Paw ; 
76.30 ; 


Set. ; 

3.50 .,; 


Filter : 

NP ; 


Treat.. : 

1.25 ; 


mg/L : 
47.50 ! 


mg/L ! 
NR ; 


mtj/L ! 
HU 1 


Pau ; 


Treat . 1 


Rau : 


Treat ; 
7.8 


I 2 1 


65. 79 1 


4.60 ; 


NP : 


0.50 ; 


44.54 ! 


NR 1 


NU : 








7.0 ! 




! 3 I 


45.17 : 


5.20 : 


HP : 


0.66 


45.75 


Nfl 


NU ! 








7.8 




: 4 : 


40.04 ! 


4.70 


NP 1 


0.55 


42.00 


Nfl 


NU 








7.8 




: 5 


35.67 


3.60 


r^R 


0.50 


42.00 


NR 


NLI 








7.8 




: 6 


28.50 


2.40 


NP 


0.21 


42.00 


NR 


f4U 








7.9 




; 7 


2e.4H 


1.90 


HP 


0. 16 


42.00 


Nfl 


NU 








7.8 


2.0 : 


; e 


24.13 


4.03 


f-ip 


0.48 


34.79 


NR 


f^u 








7.9 


2.0 ! 


; s 


14.33 


4.57 


NP 


0.71 


: 40.79 


: Nfl 


r^Ll 








7.6 


: 1.5 ! 


\ 10 


: 9.42 


; 1 . 75 


: NS' 


: 0.54 


: 42.00 


Nfl 


i NU 








. 7.9 


; 1.5 1 


: 11 

! 12 


: 6.92 


; 1.29 


; m 


: 0.35 


; 42.00 


: Nfl 


; NU 








1 7.8 


: 1.5 : 


; 6.bi 


: 1.52 


; NP 


; 0.36 


1 42.67 


; Nfl 


1 rci 








[ 7.0 




; 13 


1 5.40 


; 1 . 26 


1 NP 


: 0.40 


: 39.00 


: Nfl 


: t-iu 








: 7.8 




! 14 


: 4.63 


; o.'je 


; NP 


; 0.27 


; 36.17 


: Nfl 


: NU 








: 7.9 


: 1.5 ' 


; 15 


; 4.2B 


: 1 . 20 


NP 


; 0.42 


; 35.00 


; Nfl 


; NLI 


: 




. 


1 7.8 


; 1.5 



I 



TrtBLE 2.1: PORT 



ICntRTE REHCVRL PROFILE < J^NUflRV/ 1965^. cont • d. . 



POGE 2 OF 2 



MOE WPOS 



DHTE 



TURBIDITY (FTU> 
5at. 1 Filtar 



Traat. 



I COflG. 



ffig/L 



filD 

inq/L 



ILTER 
f<ID 

mg/L 



METRL RES. I 
01 /Fa r mg/L 5 I 



■I 

Raw I Treat. I Rau 

I I 



pH 1 TEMP. 

1 (dog. 

raat I C) 



Rau 



NR 



0.7^ 



36. OO 



Nf=l 



NU 



.8 I 1-5 



16 



4.00 



1.7SI 



0.58 



M. i; 



Nft 



NU 



7.e I i.e 



HR 



17 



A. 09 



1.51 



0.-12 



3?. 25 



NB 



NU 



7.e I 



18 



3.52 



1. 19 
1.50 



NR 
HR 



0.27 



32 = 50 



NR 



NU 



7.0 I 



19 



3.49 



O. 19 



26.'*6 



NR 



NU 



7.9 I 



ZO 



3.23 



1.32 
l.tS 



NR 

r'<R 



0.33 



2S.00 



NR 



NU 



7.8 1 1.5 

1 



21 



22 



23 



3.24 
5.27 



1.36 
1. 15 



NR 

NR 



0.53 



0.34 



3O.0O 



3O.0O 



NR 
NR 



NLl 



NU 






1 
i 
-I 

1 

I e, 1 

-1 



7.8 I 1.5 

I 
7.8 I 2.0 



3.23 



24 



25 



26 



3. 13 
3. 16 



0.97 
I. DO 



NR 
NR 



0.22 

0.23 



30.00 
3O.00 



NR 
NR 



NU 



7.9 I 2.0 
I 



O. 19 



30. CO 



NR 



NU 



NU 



■I — 

I 

I 
-1 — 



7.8 I 3.0 

I 
7.8 I 



NR 



3. 33 



1. IB 



0. 14 



30.00 



NR 



NU 



NR 



3. 16 



1. 1' 



HR 



0. r 



30 . 00 



NR 



NU 



7.9 1 2.E. 



26 



3. 13 



1.21 



29 



3,33 



30 



31 



3.39 



3.49 



1.41 
1.50 
1.37 



NR 



0.32 



30 . 00 



NR 



NU 



.8 I 



I 



NF' 



HR 



0. 44 



0.24 



30 . 00 



^oo 



NR 



NR 



NU 



NU 



t I 

I I _ 



7.8 ! 

I 
7. a 



TREILE 2 1: PRRTICULflTf: REMOUfll. PROFILE (FIIBRURPY /l^8'o> 

MOt WPa5 



PfHGE 1 OF 



DATE : 


TUBfilDUY fFTU) • : 


COBG. ; 


coflG. ; 
AID : 


FILTER ! 
RID : 


METAL RES. I 
fll (mg/L) ; 


pH i 


TEMP . : 
fdeg . : 

c) ; 


Psu : 


Set. ; 


Filter : 


Treat. 1 


mg/L ; 


mg/L ; 


mg/L : 


Rau ; 


Tr.at. : 


Rau ; 


Treat I 


: 1 : 


3.33 1 


1.12 .; 


r«' 1 


0.25 : 


30.00 1 


NR ! 


NLl 








7.8 


3.5 ; 


; 2 ! 


3.49 : 


1.51 : 


NR : 


O.IB 


30.00 


NH ; 


NU i 








7.9 




; 3 ; 


3.26 '; 


1.53 ; 


NR 


0.25 : 


30.00 


HR 


NU 








7.9 




1 4 


3.36 


1.34 


NP 


0.16 


30.00 


NB 


NU 








7.9 


2.0 : 


! s 


3,51 


1.35 


HP 


0.32 


30.00 


NR 


NU 








7.9 


2.0 : 


t 6 


5.40 


1.33 


NP 


0.23 


30.00 


NR 


HU 








7.8 


3.5 : 


! 7 


3.29 


1.44 


NR 


0.23 


30.00 


: NR 


NU 








7.9 


; 2.5 1 


; e 


3.36 


1.37 


MP 


0.29 


: 30.00 


; m 


NU 








7.9 


: 3.0 1 


; 9 


3.2;) 


: 1 . 40 


NR 


, 0.33 


; 30.00 


\ NR 


! NU 








7.8 




; 10 


: 3.30 


; 1.29 


; NR 


! 0.27 


i 30.00 


; NR 


: NLl 








. 7.8 




! 11 


; 3.37 


1 1. 11 


; t^p 


: 0- 18 


: 30.00 


! NR 


; NU 








! 7.9 


1 3.0 : 


; 12 


i 3.3;? 


! 1.41 


; NR 


I 0.62 


! 30.00 


; NR 


; NU 








! 7.8 




; 13 


; 3.54 


! 1.44 


i NP 


; 0.61 


; 30.00 


1 NR 


: NU 








I 7.8 


! 3.0 ; 


; 14 


i 3.49 


: 2.5t'. 


: HP 


; 0.66 


1 30.00 


; Nfl 


NU 






: e.2 


: 7.9 


: 3.5 


: 15 


: 3.44 


; 1.53 


; r«' 


: 0. 39 


': 30.00 


: NR 


; HU 









: 7.9 


: 3.0 






TRBLE 2 1- PORTICULflTF REMDyRl. PROFILE tFEBRUHPY l^eS) tccjof d. ) 

MOE WPOS 



PRGE 



OF 2 



1 DATE 1 


-"■ -— — 


TURHIDifV tf'TUJ 




1 cooe. 1 

1 1 


cons. 1 

BID 1 


FILTER 1 
RID 1 


tIETRL 
HI /Fa 


HES. 




pH 




1 
TEMP. 1 
(da^. 1 




E'a'j 1 


Sat. 1 


Fiitor- 1 


Trftot. 


1 mg/l. 1 


mg/L 1 


mg/L 1 


Rau 


1 Treat. 


1 Rau 


ITraat 
— t 


1 


1 1& t 


?.6l 1 


1.07 1 


HW t 


0.31 


1 30 . OO 1 


NH 1 


NU 1 


1 II 7.e 1 1 


I \7 1 


3. 15 1 


0.9'? '"l 


Nf 1 


O. 16 


t f 

1 30,00 1 


NR 1 


HU 1 


1 1 1 7.6 1 1 


1 18 1 


3.71 1 


1.08 1 


NP 1 


0.20 


1 1 
1 3O.00 I 


NH 1 


NU 1 








I 7.9 


I 2.6 1 


1 19 1 


3.79 1 


I. 18 1 


NR 1 


0.36 


1 1 

1 30.00 t 


NO 


NU 








1 7.8 


1 2.5 1 


I 20 1 


3.93. 1 


1 .28 1 


NR 1 


0.39 


1 

1 30.00 


NR 


NU 






i; 


1 7.8 




1 21 


4. 17 


1. 15 


MR 


0- le 


1 

1 30. OO 


Nfl 


NU 


1 1 r 1 1 

1 1 1 7. a 1 1 
„_ 1 1 1 1 1 


( 22 


i;'.26 


1.14 


NR 


0. 19 


1 31. er 


NR 


NU 








1 7.8 




1 23 


17.67 




3.08 


MR 


0.45 


1 

1 •» J . 8B 


Nfl 


NU 








1 7.8 




I z-t 


^•9.29 




1 3.91 


1 NR 


1 0.33 


1 

i 49. 90 


NR 


NU 


1 1 1 1 1 1 
1 1 1 1 7.e t 1 
, ^— _ 1 1 1 1 1 


1 25 


1 79. Ot 


1 

1 S.H9 


1 NR 


1 0.29 


1 

1 52.17 


1 NR 


1 NU 








1 7.8 


1 4.0 1 


t 26 


1 78 . 00 


1 

1 

1 -t.ie. 


1 NR 


1 0.30 


1 

t 51.00 


( NR 


1 NU 






1 8. 1 


I 7.0 


1 3.0 1 


1 27 


1 f52.5e 


1 

1 

1 2.8i 


1 uf- 


1 0.27 


1 

1 SO. 33 


1 NR 


t ■ U\J 








1 7.8 




1 28 


( 30.38 


1 

: 3. H 


1 NR 


1 0.35 


I 

1 51.00 


1 NR 


1 NLI 




- 1 




1 7.9 




I 29 




1 

I 




1 I ■ " 






1 1 III! 
1 1 1 t J 1 
1 .-.- 1 .-- . 1 1 I 1 


t 30 




i 










1 1 Jill 

1 ) 1 t 1 1 


. ^- 




■ — ..-.—-• 























TJ 



TRBLE 2. 1- PHHTICULHTE REHavfll- PROFILE (mPCH /19B&) 

MOE WP05 



PFIGE 1 OF 2 



\ DATE : 


Pau : 


TURHIDIT 

Set. ; 


Y (FTU) 
Filter ! 


Tre*t. ! 


CORG. 1 
oiig/L 1 


COHG. 1 

RIO : 

•g/L ; 


FILTER t 

RID : 

tng/L 1 


METHL 

fli 

Raw ; 


RES. : 
Cmg/L) : 

Treat. \ 


PH 

P3>j : 


Treat \ 


TEMP . : 
(deg . ; 

c> : 


: I ; 


23.00 : 


2.73 j 


MP : 


0.21 : 


45.00 ! 


NB 


NU ! 








7.8 1 




1 2 1 


23.00 ; 


3.36 : 


NR ; 


0.47 : 


45.00 1 


NR : 


NU 








7.8 ! 




; 3 : 


20.35 : 


4. SO ; 


NP ; 


0.73 1 


44.30 


NR ! 


NU 








7.B : 




; 4 


14.92 


5.31 : 


(IP 


0.64 


41.67 


NR 


NU 








7.8 


2.0 : 


; 5 


13.83 


3.47 


NP 


0.74 


45.00 


NR 


NU 






6.1 


7.0 


2.5 ; 


6 


l&.BQ 


2.85 


W 


0.57 


45.00 


MR 


rui 








7.8 




• 7 


21.75 


3.20 


NP 


0.85 


40.00 


Nfl 


t*J 








7.7 


; 2.0 1 


! e 


25.75 


3.06 


HP 


0.58 


: 39.50 


MR 


NU 








7.9 


! 2.5 : 


: 9 


. 33.79 


■ 2.00 


NP 


; 0.50 


! 40.00 


1 NR 


! NU 








; 7.7 




; 10 


; 30.21 


: 5.03 


; NP 


: 0.18 


; 40.00 


! NR 


: HU 








\ 7.7 




; 11 


i 34.71 


! 2.43 


: w 


: 0.23 


: 40.00 


: NH 


: NU 








: 7.9 


! 4.0 J 


: 12 
: 15 


; 36,92 
i 43.63 


; 2.73 
: 4 . 55 


; NP 
: NP 


; 0.30 

! 0. 35 


: 40.00 

1 43.00 


NR 
: NR 


i NU 
! HU 








: 7.8 
: 7.8 


; 5.0 : 


; 14 


! 57.00 


: 4.66 


: w 


; 0. 62 


: 50.00 


; NH 


! NU 








! 7.8 




: 15 


1 39.04 


; 3.39 


; HP 


; 0.33 


! 50.00 


; NR 


; HU 








1 7.8 





k 



THBLf :;■ 1- PHPlnULrtTf. Rf Mii^'MI. kfcOf- ILK ■ MRFlH/ 1 JOS > "cont'd, • 

riOK HPIJS 



PftuE :■ OF 2 



I I COflG. ! cow;. I FILTER I METHL RES. I I 

CiHTE i TURBIDITY (FTU.. - t I filO I RID I Hl/F« <«.9/L) I pH I TEMP. 

j I 1 I t ! i (.dog. 

I Rau I Sot. t Filtar I Treat- .1 mg-'l- I mq-'L I mg/L I Rau I Traat. I R«m t TrCiat I CI 

16 t SI. 50 I t.26 I NP I O.^r 1 5E..83 I NH I NU I ^^1 t ' .II^., ' 

ir I 18.35 I 3.03 t NR I O. 38 t S?. OO I NO I NU I I 1 I 7.9 I 

18 1 -I?.';*:? 1 I -to I NR I 0.26 I 52. Si 1 NR I NU I I I I T-.B I 5.0 

19 I .»a..l t 2.30 I NR I 0.30 1 52.63 I NH I NU I I I I 7,6 I 5.0 

20 I I7.?l 1 1.70 I NR I O,,?? I ^6.67 I NH I NU I « t " I 7. e I 4.5 

21 t l3.Brj I 2.16 I NR I 0.22 I -U . 67 I Hfi I NU I I I I 7.8 1 

22 I I e. 75 I 2. "t^ I NR I O. 19 i -*1.00 I NH t NU I i ^ I 7.8 ! 

23 t 19. 09 I 3.1? I NR I 0.47 1 46, CO 1 NR I NU I I I I 7.8 I 

24 I It.. 75 r 3.O0 t NR I 0.^4 t 4;.. 00 I NH I NU I I I ^ ' _^1?_„ ' 

25 1 19.17 I 4.30 I NR I 0.43 I 45. OO I NR I NU I I I I 7.8 I 

26 t 15.79 I 2.79 I NR t 0.29 ! 45-. 00 1 NH 1 NU I I I I 7.8 I 5.0 

27 1 IS.OO I 1.91 I HR I 0.41 I 45.00 I NH t NU I I I I 7.8 I 6.0 
2S 1 17.54 I 1.84 I NR I 0.2Q. I 45. OO I NH I NU I I _ I ! 7.8 I 7.0 

29 1 79.54 I 3.66 I TiR I O. 40 ! 50, 33 I NH I NU ' _ ' ' ' [_i'^_ 'j-^ 

30 I 132.3 I 4.60 I NR I 0.35 ! 56. OO I NH I NU^ I 1 I ' .ll^ ' 

I * I t I 1 ■ ' 1*1 

31 I 116-7 I 4.:jO 1 NR I 0.39 i 56.00 | NH I NU I t I I 7.8 I 



k 
-J 



■^ 



TRBLE 2.1: PHKTICULRTC PEMOWL PROFILE (RPRIL /igOfi) 

MOE HPOS 



PAGE 1 OF 2 



ORTE 




TURBIDITY (FTU> 




CDRG. 


CORG. 
RID 


FILTER 
AID 


METAL 
fll 


RES. 
(mg/L) 


PH 


TEMP - : 

(deg . ! 

C) : 




Raw 


Set. 


Filter 


Treat. 


mc|/L 


rng/L 


mg/L 


Raw 


Treat, 


Rau 


Treat 


1 


79. 3B 


^-fie .„ 


NP 


0.51 


53.25 


Nfl 


NU 








7.8 




2 


57.21 


4. 10 


NR 


O.Sl 


53. 17 


NR 


NU 








7.8 


4.6 : 


3 


43. 13 


3.05 


NR 


0.5B 


54.00 


Nfl 


NU 








7.8 




4 


35.30 


2.?5 


NR 


0.67 


54.00 


NR 


NU 








7.8 




5 


26.36 


2.07 


NR 


0.71 


52.10 


NR 


NU 








7.8 




6 


37.813 


2.98 


NR 


0.49 


58.63 


Nfl 


NU 








7.8 




7 


102.9 


3.15 


NR 


0.56 


S7.00 


NR 


NU 








7.8 




B 


U1.58 


4.48 


NR 


0.43 


33.46 


Nfl 


NU 








7.8 




9 


44.54 


3.36 


NP 


0.31 


52.00 


Nfl 


tci 








7.8 




10 


39.83 


2.72 


NP 


0.37 


32.00 


Nfl 


NU 




' 


8.1 


7.9 




11 


31.67 


3.05 


NR 


0. 16 


45.00 


NR 


WU 








7.8 




12 


25.96 


3.95 


NR 


0. 16 


40.58 


NR 


NU 








7.8 




13 


22.83 


3.99 


NP 


0. 17 


41.42 


NR 


NU 








7.8 




M 


22.2rj 


4.15 


NP 


0.23 


42.08 


NR 


NU 








7.8 




15 


24.29 


2.71 


NP 


0. lb 


45.00 


Nfl 


NU 








7.8 





J.. 

oa 



THBLE 2.1: PHWTIClJLflTK REMCK'fit PROFILE CflPRIL./ 1'?8!3> t.jont'd. ? 

MOE wpas 



Pft6E 2 OF 2 



1 DATE 1 




TURBIQITS 


• f.FTU< 




t COflG. 1 
1 1 


C0H6. 1 
RID 1 


FILTER 1 
RID 1 


METAL 
fll/F» 


RES. 
<mg/L> 




pH 1 


TEMP. 1 

ld«g. 1 

C) 1 




Rau 1 


Set. 




Filtar t 


Traat. 


1 ifivg/ 1. 1 


mg/L 1 


mg/L 


dau 


1 Traat. 
1 


1 Rau 


1 Tra«t 1 


1 lb 1 


2^ . 5B 1 


2. SO 




Nf^ 1 


0.23 


1 1 

) -ts.oo 1 


NR 1 


NU 


1 III 
1 1 1 ?.9 1 




1 17 1 


27. oe 1 


•*.20 


^ 


NR 


o.ie 


1 t 

1 45.00 1 


NR 


NU 




.1,! 




1 7.9 


11. 1 


1 IB 1 


20 . 79 1 


5.9? 




NR 


0.70 


1 1 
1 45.00 1 

1 -»— ^ 1 


NR 


NU 






1 e.3 


1 7.0 




1 19 


I a . 54 


■1.56 




Hf' 


0.50 


1 1 
1 46.00 1 


NH 


NU 








1 7.8 


11. 1 


1 20 


l-».b7 I 


3.^t 




MR 


0.37 


J 1 
1 48.54 


NR 


NU 


1 II 

1 1 1 7.9 

1 : 1 1 




I 21 


l-t.il 


1 .76 




NK' 


0.21 


t 5O.00 


NR 


NU 




1 


i 


1 

1 7. a 
— 1 




1 22 


16. OQ 


2.95 




NR 


0.26 


1 

1 45. 50 


NR 


NLI 


1 1 ) 

1 1 1 7.e 

r 1 1 


14. 1 


1 23 


15.79 


4.66 




NR 


0.30 


1 

1 40.00 


Nfi 


NU 




1 

1 
. I 


1 
1 


1 

1 7.8 

— 1 


15.5 1 


1 21 


16,96 


1.56 




NR 


0.31 


1 

1 40.00 


NR 


NU 




I 

1 

. 1 


t 

"f ■ 


1 7.8 




I 25 


13.63 


l.tl 




NR 


0.21 


1 

1 40.00 


NR 


NU 


1 1 1 1 

1 1 II 7.9 

1 1 1 1 


16. 1 


1 26 


1 10.63 


1 .26 




NR 


1 0. 16 


1 

1 40. OO 


NR 


NU 




1 
1 


1 
1 

1 _._._ 


1 

1 7.8 

^ 4 _ 




1 27 

1 28 


1 10. 2H 

1 9.00 


1 1 . 75 
1 1 . 20 


-I 


NR 

NR 


1 0.33 

1 0.33 


1 

1 40. OO 

1 

1 

1 40. OO 


NR 
NR 


I NU 
1 NU 


11 II 

1 1 II 7.8 

1 1 1 1 

1 1 II 

1 1 1 1 7.8 

1 1 t 1 




1 29 


1 e.5o 


1 l.Sl 




NR 


1 0.31 


1 

1 36.83 


1 NR 


1 NU 


1 II 1 

1 1 II 7.8 

1 t- 1 1 




t 30 


1 1 9 . 92 


1 2.'t9 




f^R 


1 0.36 


I 

1 30.00 


1 NR 


1 NU 


1 t II 

1 1 II 7.6 





^ 

n 



TflBLE 2.1: PRRTICULflTE REMOyRL PROFILE <MRY /19i35) 



MOE WPOS 



PAGE 1 OF 2 



; DATE : 




TURBIDITY (FTU> 




COBG. : 


cone. ! 
RIO : 


FILTER : 
RID : 


HETRL 
RI 


RES. 1 
(mg/L) ; 


PH 


: 


TEMP . : 
Cdeg . 1 


9.a<4 : 


Set. 1 


Filter 1 


Treat. ! 


mg/L I 


mg/L ; 


mg/L ' 


Raw 


Treat. 


Rau ; 


Treat 


: 1 ; 


12.04 ! 


3.13 ,; 


NR : 


0.44 


30.00 ' 


Nfl ! 


NU 








7.8 




: 2 : 


1 1 . 42 ; 


1.45 : 


NP 


0.33 


30,00 


NH 


NU 








7.8 


14.5 : 


! 3 ' 


12.78 : 


1.99 


NP 


0.24 


30.00 


NH 


NU 








7.8 




4 


13.29 


3. 12 


r^R 


0.29 


30.00 


m 


NU 








7.8 




: 5 


19.00 


l.BO 


NP 


0.23 


30.00 


Nfl 


NU 








7.8 




: 6 


13.3b 


2. 84 


MR 


0.37 


30. 00 


NR 


NU 








7.8 




: 7 


7.65 


2.12 


m 


. 0.31 


30.00 


NR 


NU 








7,8 


; 14.5 : 


! 8 


8.08 


1.82 


Nfi' 


! 0.35 


30.00 


Nfl 


HU 








7.8 


! 15.0 : 


: 9 


6.50 


1.77 


NP 


: 0.32 


30.00 


MR 


l<IU 








: 7.8 




; 10 


. 9.00 


1.25 


NP 


: 0.29 


30.00 


NR 


: NU 








, 7.8 




; 11 


: e.i8 


! 1.55 


: NR 


; 0.31 


: 30.00 


i 1^ 


; NU 








: 7.8 




; 12 


• 8.12 


: 1 . 65 


: NP 


; 0.23 


: 28.75 


! NR 


: m 








: 7.8 




: 13 


: e.50 


I 1 . 80 


: NR 


; 0.24 


: 27.50 


: Nfl 


! NU 








: 7,8 




! 14 


! 9.67 


! 1.78 


! NP 


: 0.28 


; .?7,50 


i Nfl 


; NU 








: 7.8 




■ 15 


: 14.96 


: 2.05 


; NP 


: 0.24 


I 50.00 


N(^ 


1 NU 








; 7.0 
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IhBLE 2.1: PHRTlCULftli: REMOVflL PPOFILU iM»V/l985. '^°'^t ^^^^ 



Pl=1i3E 2 OF 



^ ^ .^^^ ^ ^^^^^ I FILTER I METHL RES. I 

0«TE ; TURDIOirV CFTU. ._ j __'!!e___ U-^1---- 1 --il-'-— --?---- I -- 1 l^Z'-^ 

I Pau I Sat. I Filtar ! T.siaf.. I mg/ 1- t ""^^^I-- _-----——-*-— I -------- 1 ' ' ' 

16 I 21. IS 1 i.2t I NP 1 0.21 I ^ijj^ ' N^ '___':!!:'_,_! ! J__^^__I_!:?_! I 

,r 1 16.56 I 1.33 *1 NP__ 1 0.20\Z2.1T_\^ NO ;__J'f___; \ J „_ „„ I -II--- I I 

16 ! e.25 1 1.87 ! _ NR I 0:f:'_. ;..:!:??__; ^1 ; '?':!„ _l-_- I ! U-i!-l 1 

,5 1 ^^.90 I !.25 I NR I 0.2? I 26.00 I _ ^""___ ' __ A*^_— ! 1 I U-1- — 1 

2o 1 7.53 ! l.-f-3 I NR I 0.3?^ I 28^00 _ ' ___^^___ [ ___':'^___ [ | ', \Zi1-..\ 

j 21 I 7.B1 1 t.Q5 1 NR ! _<^!'^__' ^^:!°__1.. _""— I— -'^— I I 1 I--!-—! 

' ' , I I ^-. I NR I O -"^ t 2?.'iO I NR I NLl I I t I T-.e I 

\ 25 1 9.25 ' >-^«^' ' ""* ' "■^^__'_^^:^^_ ' __-" I—-- I I ! l--!^--! 

1 24 1 s-.ir I 1.05 ! NR 1 o:f\J;_2fi!i_; [?^ ; '?- I 1 I !-!:?-! 

1 25 1 10.15 1 2.B-. 1 NR 1 °-^::_|„!°:°°__;__'^_„;__t!'^_„I l I !-l:--J— — 

I 26 ! 9-se ! 3.0? 1 NR 1 0.53 I ^f'-_o^__\ N« J "i!^ I I !_!:L_l-i:?-I 

! 2- 1 10.00 I 3.:*6 ! '« ' _2:1L J -!-:-?-! -- ! -- ! I 'i-?iL-|--:?-.I 

1 2a 1 3.73 ! 1.50 1 NR _ ' _2l!L_ 1 J-l-^- 1 -- 1 -- I \- '' I-----I 

; 3^ ! io.;«> 1 i-«« I NR ;_<?:^l_ ;ji:!L _;..__:'•?„_ i.^:^"^- J I 1 __-_... !--:?--! -i":-- 

! 3o 1 io.:'i I 2.09 I NR J *^:!!_, |_f!l!L_!.— -- !— -- 1 I 1 \Jiit-\ 

; X, ! e.m 1 2.o^ ! nr I 0.32 I ^o.ei 1 m l_^*^__[ [ ^_! [Z:^-..l 
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TRBLE 2.1: PflRTirjULflTE REflOVRL PROFILE (JUNE /1 985) 



MOE WPGS 



PAGE 1 OF 2 



DATE 1 




lURBlDITY (FTU) 




COfiG. . 


COflG. • 
AID I 


FILTER 1 
RID : 


METAL 
Rl 


RES. 
(mg/L) 


pH 


1 1 


TEMP . ; 
(deg . ! 


Pau : 


Set. ; 


Filter ', 


Treat. 


«ig/L 


mg/L 


mg/L ! 


Raw 


Treat. 


Pau ; 


Treat 1 


; 1 : 


12.17 1 


i.oe J 


NP : 


0.26 : 


34. OB 


NR 


NU 








7.B : 




! 2 • 


n . B3 : 


1.31 : 


NP 


0.20 


35.00 


NR 


NU 








7.B ■ 




! 3 


15.63 


2.20 ; 


NR 


0.27 


31.00 


NR 


NU 






e.i 


7.8 


20.0 ; 


A 


17.08 


1.86 ; 


NP 


0.27 


31.38 


NH 


NU 








7.8 




: 5 


18.46 


1.89 


NP 


0.32 


31.00 


NR 


NU 








7.8 




i 6 


8.33 


2.61 


l«! 


0.33 


29,96 


NR 


r4u 






e. 1 


7.8 




; 7 


8.58 


3.75 


HP 


0.27 


28.27 


NR 


NU 








7.8 




: 8 


9.58 


1.40 


NP 


0.32 


36.08 


Nfl 


NU 








7.8 




: 9 


10. B8 


1.23 


NP 


0.32 


33.00 


NR 


NU 








7.8 




; 10 


10.08 


* 1.33 


NP 


0.34 


31.00 


; Nfl 


; m\ 






: e.2 


7.8 


: 21.5 ! 


I u 


. 10.79 


: 1 . 69 


l-IP 


0.35 


; 31.79 


: NR 


: NU 








7.8 




; 12 


: 10.75 


: 1.4S 


NP 


: 0.23 


: 33.00 


: Nfl 


: NU 








7.8 




i 13 


; 10.29 


1 1.28 


1 NP 


: 0.30 


; 33.00 


; Nfl 


: HU 








7.8 




; M 


1 6.92 


; 1 . 48 


HP 


: 0.17 


; 32.00 


; Nfl 


; NU 








; 7.8 




!' 15 


: ^0.00 


! 1 . 23 


: NR 


; 0.15 


; 36.00 


1 NR 


1 NI.I 








' 7.8 








THBLE 2.1: FTlPT KUL H 1 K PniO^'«l. PROFILE . TUNE.' 1 9,35 . ;;^--'t^;^ -/ 



Pf«3E £ OF 2 



t I 

I DHTE I 

I t F'-ai-i 

1 1 

1 16 I 16. fn 
I I 

1 IV I 12. 0^ 

I . I 

I la I ie.25 

I I 

1 13 ! ;> 1 . 5-t 

I 1 

I I 

I 20 I lt..2!5 
, , 

t I 

I 21 I 11.53 

, I 

I I 

I 22 111. '-"C- 

I I 

I 25 I lO.-Hli 

I i 

t 24 111. ? 5 

I I 

t 25 ! 11.^:5 

I: I 

I I 

I 2b 1 I C' . 7 1 

I I 

I 2? I 10. OH 

I I 

I ;;h I lO. 0'* 

! I 

t 2^ I 9.17 

1 I 

t 50 I e.o-» 



TURblDITV i.VTU< 

S«t , I F I 1 1 iSf 

I 
1.15 t NC 

I 
2.13 'l Nf 



1 . oe. I Nf 



I . nf^' 



1 

I 

1 . '16. I Nf 



2 . C'S 1 NP- 



1 . -IS 

— — 


NP 


1 .62. 


Hf 




— ^- 


2 . 0^ 


NR' 


1 .fte 


1 NR 


I. It. 


{ Nfi 





1 



I. It ! tJK- 



01 



l.-ic 



NP 



r<f 



1 I 

I 1 . *•.•.. 1 US' 



Trst.st, - 



O. 11 



0. i: 



O. 6» 



0. 3& 



0.5: 



o. le 



0.26 
0. 19 
0.26 

0.22 



O. I' 



IS* 



cooe. 
H113/L. 

36.00 



1^..08 



s&.oo 



59.00 



55.00 



3£..00 
35.00 
31 .67 
31.88 



30. 83 
32. 1*3 
52.50 
31 .2ti 

30,00 



COHG . 
RIO 

mcj/L 



NFi 



MR 



NR 



NO 



NR 



NR 



NR 



MB 



NR 



NR 



NR 
HH 
NR 

NR 
NFi 



FILTER 
RID 

mg/L 
NU 

NU 



HU 



HLI 



NU 



NU 



r-ii-i 



NU 



NU 



NU 



NU 



t-IU 



NU 



NU 



NLI 



METRL PES, 



Rau 



Traat. 



Sau 



pH I TEMP. 

1 (dag. 

i-aat I 



7.9 I 



I 



7.9 



7.8 I 



I I 



7.8 



.6 I 



7.8 I 

I 



1 
7.8 I 

I 

7.8 I 

I 

7.9 1 

I 

?.a 1 

1 _. 



I 

7.8 I 



.6 
.8 
.8 



-I 
1 
I 
- I 
I 
I 
-1 
I 
I 
-I 
I 
1 
-I 
I 
I 
-I 
I 
I 
-I 
1 
1 
-I 
1 
I 
-I 
I 
I 
- I 
I 
I 



'.9 t 



35 



TRBLE 2.1: PRRTICIARTE REMWRL PROFILE (JULY /ISBg) 



MOE MPU5 



PHGE I l)F 



: oftTE : 




TURBIDITY (FTU) 




COflG. : 


CORG. 
RID 


FILTER ; 
RID : 


METRL 
Rl 


RES. 
(«ng/L> 


pH 


TEMP . 

< deg . 

C> 


Raw : 


Sat. : 


Filter : 


Treat. 


mq/L 


mg/L 


«g/L 


Raw 


Treat. 


Rau 


Treat 


: 1 


8.54 ■ 


1.39 _, 


NR 


0.34 


30.00 


Nfl 


NU 








7.8 




: 2 


8.63 ' 


1.76 


NP 


0.37 


30.00 


Nfl 


NU 






e.3 


7.8 




1 3 


8.2'! 


l.BO 


NR 


0.38 


30.00 


NR 


NU 


!-_-.-,_._-. 






7.8 




: 4 


9.17 


2.91 


NR 


0.24 


29.06 


NR 


NU 






8.2 


7.8 


22.0 


: 5 


6.10 


1.64 


NR 


0.26 


31.00 


NR 


NU 








7.8 


22.0 


: 6 


9.46 


1.59 


HR 


0.22 


31.04 


NH 


NU 








7.8 




1 7 


10.08 


1.61 


NR 


0.20 


35.21 


NR 


NU 








7.8 




: B 


12.67 


1.73 


NP 


0.20 


32.96 


NR 


NU 








7.8 




; 9 


12.63 


1.38 


NR 


0.25 


30.00 


NR 


NU 








7.8 




: 10 


11.42 


1.68 


NR 


0.38 


: 30.27 


NR 


: NU 








7.8 




: n 


10.46 


1.56 


NR 


0.37 


! 30.00 


NH 


: NU 






8.2 


7.8 


23.0 


I 12 


: 10.25 


' 1.50 


NP 


0,27 


: 30.00 


Nfl 


! NU 








7.8 




'. 13 


: 9.09 


: 1.52 


: m 


0.28 


: 30.00 


Nfl 


i NU 








7.8 




: H 


i 6.88 


: 1.40 


: NP 


0.22 


; 30.00 


NR 


: NU 








7.8 




! 15 


; 12.75 


: 1.27 


: NP 


; 0.32 


1 30.00 


: NR 


! NU 








7.8 


23.0 



> 
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TABLE 2 1- PRRTICtiLOTt REMOVAL PROFILE <JULV/l^e5J Cconf d.> 



PFIGE 2 OF 



, I cone. I C0H6. i filter i hethl res. i 

DHTE 1 TURBIOITV <FTU) _ [ [ „^ie„_ 1 _--!-—! --i~! 1'?---- j ^ 1 I^! 

16 I tl.50 1 2.63 1 NP I 0^22_ I y._S^ 1 NH j NU I [ [ ',_!:!__ j _!'l!_ 

,| 1 I I- -J- j I I , 111 

17 I 23.83 ! 3.32 "1 _ Nfc I O" 25__ j _!!!::?__ j __.'*^___ J _„^"___| ', - 1 ',..!:!-! _?!--- 

IB 1 iS.oe 1 2.11 ! NR I 0^25_ ! 32.21_1 _NR j NU I I • \Zil-.\J.ll1. 

I I I I - [ I" " I I I I I ' 

19 ! 13.^2 I 1.70 I NR I 0-2=__'_^=:'L_' J*l—\ -- ! ! I 1 -II-— | 

___ — I I — I I j ' ' j I J , III 

20 I 12.38 I 1.50 I NR I 0.22 I 35^00 ' J^ [ '^ [ [ \ j.!:!—! 

1 1 —I 1" ' ' II , III 

' ' ' » >^ ^c nn I Ma I Nil I I I 6.^ t ''■0 ' 23. 

21 I 13.21 I 2.23 t NR t 0.36 I 35. OO I NR I NU j > . ^ 

1 I 1 1 I "i I , III 

22 1 12.96 1 1.13 I NR j P:fi__ J .^^^^^^ j ___!??„. ', „_!!^„_1 [ 1 \ -IL--\ JLl'-^. 

23 1 11.25 \ 1-23 1 NP ! 0.20 1 31. -16 _''_ _^ ' [^ | | | ', „!l?_. 1 ."if. 

1 -1 1 1 '- j " I J , III 

24 1 M. 88 ! 1.19 1 NP ! 0.21 1 30.00 t '^„_ ! ___:!^„_ J ! ! ',_!:?__ [."l! 

1 1 1 1-^ j j I I , III 

25 I 16.33 1 1-15 I NR I O. 20 I30.00 j "«__' '^^J j ', '..lit.Jy^'^ll 

1 I 1 1 "III ( . I I I ' 

26 1 9.52 I 1.36 ! NR I 0.19 I 3O.0O_ ' __^___ ' ^.^-^.^ j j _{ 1 _!:!_- J 

1 1 I 1 - ' I , j I I I 

27 ! 11.75 ! i.:^3 1 NR I 0.20 i_2e.5i_i __^___ '__';«:' j j |__„_i_!:?„l 

1 1 1 1 I j J , , III 

2e ! 11.63 1 1.11 I NR 1 0.20 ; 29.13 .NB_[__NU___| | { ,Li__ ! -L!- 1 -?-l- 

I 1 1 '"" I j I I I I 

29 1 2i.9.i I i-tJ9 1 NR ! 0.19 . 26.92 . ««__'__•*>_; | _| j _!:!__ | J!:! 

. ^^-1 1 1 1-- I [ I , , III 

,0 I 13.16 ! 1-03 ! NR . 0.26 I 2[-25_ '__^„_[„_'^_„| I \ | _!:!._ J J!!- 

„- 1 1 1 I I ~ I I t • ' ' ' 

31 I 19.50 I l.»e ! NR 1 0.26 1 29.38 I Nfl I __NU___I • Ll„-_!-!:!-! 



> 
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TABLE ■> 1- PflkTICULflVE REMOWL PROFILE ( RUGUST /1985) 

MOE WPOS 



PRGE I OF 2 



• ORTE : 


TUROIOITY <FTU) : 


COflG. 1 


COflG. : 
RIO : 


FILTER : 
RIO ! 


METflL RES. 1 
fll (mg/L) : 


pH i 


TEMP . : 

(deg . : 

c> : 


Pau : 


Set. ; 


Filter 1 


■ w — — — — — , 

Treat. : 


mg/l. J 


mg/L 1 


mg/L : 


Raw : 


Treat. 1 


Rau : 


Treat 1 


\ t : 


IS. 09 : 


I- 40 J 


NP ; 


0.28 : 


28.00 ; 


NR ; 


Nu : 








7.8 ! 


22.0 S 


; 2 1 


10.92 ; 


i.bo ; 


NR i 


0.25 : 


30.00 ; 


NR ! 


Nu : 








7.6 : 


23.3 i 


: 3 ! 


7.79 ; 


1.56 : 


NR : 


0.24 : 


30.00 : 


NR : 


NU 








7.6 ' 




: 4 ; 


6.96 : 


2.11 i 


NR : 


0.20 : 


30.00 ! 


MR 


NU 








7.6 




; 5 ; 


&.9b ; 


1.20 ' 


m : 


0.25 


30.00 


NR 


NU 








7.8 




; 6 


7.00 


1.60 


NR 


0.2S 


30.00 


Nfl 


NU 






e.2 


7.9 


23.5 : 


: 7 


7.30 


1.06 


NR 


0.23 


30.00 


NR 


NU 








7.8 


23.0 ! 


! 8 


7.7S 


1.71 


NR 


0.22 


30.00 


NR 


: NU 






8.2 


7.8 


1 23.0 ; 


: 9 


: 10.42 


2.25 


NR 


. 0.31 


: 30,00 


; Nfl 


1 NU 








7.9 




; 10 


i 16.71 


1.77 


; NR 


; 0.33 


; 30.00 


; Nfl 


; NU 








: 7,8 




: 11 


; 15. OB 


: 1.90 


1 NR 


! 0.35 


i 30.00 


! Nfl 


: NU 








! 7.8 




; 12 


: n.17 


! 2.(32 


; NP 


! 0.37 


; 30.00 


: Nfl 


; NU 








1 7.8 




: 13 


: 8.96 


; 2.99 


: MP 


: 0.34 


i 30.00 


! NR 


: NU 








: 7.8 




: 14 


! 0-13 


; 1.79 


: riP 


'; 0.34 


: 30.00 


; Nfl 


1 NU 








; 7.B 




'; 15 


; 7.T!^ 


: 1 . 72 


■ HP 


■ 0. 27 


; 30.00 


: Nfl 


; NU 




. 1 

1 • ■ 


:_!i!_„ 








1HBLE :. 1: PHtnirnLHTE REMO'.'OI. profile (flU6.JST/I98S> reont-d. :» 

nut Wr u> 



l»«GE 



OF 2 



^ ^^^^ ^ ..^^j, J FILTER I METHL RES. I 

— , 1 1 1 I , -^- I — -^ ^ ^ ^ ^ I 

,6 1 e.OO I 1.50 I NR I O.Zt I 30.00 I Nfl I NU I j J !_;!:!__ [ \ 

1 1 j I— I — ^- ^ ^ ^ til I 

,-■ I -..33 1 1.65 *l NR 1 0.26 I 30^00 _1_ Nfl I _ NU I I j | _!lL_ ', | 

__.!._- I 1 1 1 ] ^ — j I " , , 111 

,0 S 9.63 1 1.00 . NR 1 0.2r I 30.00 I NR j riU__ I [ • \ Zlt-\ 

, I 1 1 [ j I , , III 

ic 1 9.6r I i..'o I m I 0.31 1 -50.00 , nr t nu i J J \_l±..\ 

1„ 1 1 1 — ] —^ , , , III 

20 ! 9.88 I 1.36 I NR t 0.29 I 3O.00 1 NB j NU J j J ;.!:!__; _??:!_ 

I 1 1 1 I """ I I I I 111. 

^ ,, ; lO.OO 1 1.26 I NR .0.3. .27.ee . MR I NU __l I 1 [ _!l!__ ', _!h!_ 

I I I 1 1 [ - -J , , , 111 

I ,, ; 3.7-5 1 l.-*-* 1 NR . 0.31 . 2B.7B I NR . NU __. t | J _!l!. ... j _!ilL 

, , 1 1 1 ! "' I I I t III 

1 -., 1 ^.53 I 1.61 ! NR I 0.29 . ^- ^^_ ] _^_"«___ 1 ,„:^^___ j 1 ', ! _!l!__ ! -^llL 

. 1 I 1— III " ' ' II I 

S 2^ \ 8.60 1 ..3£. . ^i__;__°:?L„;_!eie°__l_---— !^--~-I ! 1 !-:?_..; 

! 25 1 9.79 1 1.25. 1 NR J„^ifL_|_!?:^e__i„_--— 1-.-!^-— !-- ! I l--:--'i 

;"r i iKirpK^.J NR__i J..25 I -^^^^ i i _?:!._!_!:!_.. i-rii!- 

! >-> 1,0.63 '. 2. -53 1 NR I 0.37 1 31.67 1 NR | NU _ | „;|_..„„__ j .^iL- 1 -II?- ! 

i. ._!_,- I : 1 j ! " r"^ I I I III 

! :;a ! :2i.i3 \ ::.bs I nr . O:^!... IJ!!---!-- ----- U-"-— 1 1 ! l-ll?-!-:!:'. 

i 2^ 1 .H.e:s I 5.33 j "^ I _ei^L-i.^!:^L-;. -..--— i—--—i l i !-----! — 

j-,o i 18.79 : 3.32 I __'^^._ J .._°:!L.i.. :*!:??_ J .._-"!'-- i—--—i 1 I l-i:L.!..i^:^ 

! 3, 1 .;6.e3 i -.03 I NR 1 0.37 ^ ^e^OO_ 1 _NR __!_ NU___. ___^^^ L^—l-L!-.-! .- 
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TreiLE 2.1: PflRTICIXRTE REHOUflL PROFILE (SEPTEMBER/ 1985) 

MOE WPOS 



PRGE I GF 2 



1 OfiTE ! 




TURBIDITY <FTU> 




CClHG. ; 


CORG. ! 

RID ; 


FILTER 1 
RID [ 


METRL 
Rl 


RES. 
(mg/L) 


pH : 


TEMP . : 

(deg . : 

C) : 


Rau ; 


Set. : 


Filter : 


Treat. 


mg/L 


■g/L 


mg/L ! 


Raw : 


Treat. 


Raw i 


Treat ' 


: 1 ; 


30.50 . 


2.86 _„! 


NR : 


0.40 


46.00 


NR 


NU 








7.8 




; 2 


31.13 


2.62 


NP 


0.30 


46.00 


NR 


NU 








7.8 




1 3 


24.08 


1.84 


HP 


0.32 


41.42 


NR 


HU 








7.8 




; 4 


19.96 


1.67 


NP 


0.26 


37.00 


NR 


NU 








7.8 




! 5 


17.38 


1.48 


NR 


0.22 


36.50 


NR 


NU 








7.8 




; 6 


18.29 


1.21 


NP 


0.18 


36.00 


NR 


NU 








7.8 




; 7 


IS. 00 


1.20 


NR 


0.17 


36.00 


NR 


NU 








7.8 




: B 


19.50 


1.20 


NR 


0. IB 


37.88 


NR 


t'tU 








7.8 




: 9 


18.29 


1.38 


NP 


0.17 


36.00 


NR 


HU 








7,8 




; 10 


: 23.21 


2.75 


NR 


0.21 


; 36.00 


NR 


; NU 








7.8 




: 11 


; 39.92 


. 2.48 


NP 


0.29 


; 36.00 


NR 


: NU 








7.8 




: 12 


: 40. B8 


' 2.71 


NP 


* 0.29 


: 36.00 


NR 


; NU 








: 7.8 




1 13 


! 2&.33 


; 2.61 


NP 


1 0.21 


: 37.71 


NR 


; NU 








7.0 




14 


; 17.17 


: 1.94 


: NP 


! 0.26 


: 35.00 


NR 


! NLI 








7.8 




; 15 


: 14.70 


1 1.98 


r<p 


i 0.17 


i 35.00 


; NH 


: m 








7.8 





% 



03 



TfieLE ;■- I: pftf 



>11CUU.U; l^CHOVHL Pf-nflLi: 'SEPTEMBER/l^aS.^^confd... 



PReE 2 OF 2 



3_ I frn.iER I METRL RbS. 

t ,.^,, I RID I BIO 1 fil/Fe ..n,g/LJ I pH Jh-^ 

i „ „^,, , „_,L I Rau I Traat. I R«u I Tt-aat I CJ 

; p.,.. I Sat. ' Filta^ 1 Tr^'t;-^ I -'g^L 1 _.ng;'L_J__^^^^^ , , , 1 I 

.. ; i^.o., 1 2.06 _;___'^^..j^Jh:l.-i_:'!:---J---"-----i---'-''----l ; [- — i"""! 1 

.. i 15..:. I i-::J_„^^.J__°:!L_i-!^i°^-i---~----i----"--l I 1 ;--""! — i 

21 i i..t:i I >-;^^__;„;^^._„i__^:^°-J-^!:i!Lj— ^!:— i— -^--1 ; j ;--"--; i 

"22. i 15.29 \ ^i:^!_..i.__'^!_„J__?:!?..-ij!:----i----"---i---------j- j— - — ; i--""i 1 

i "r" i Z o7 i . ^ \ _r-_ __ I _..- e!.._ i _^^:!L_ i _._t!^- i — ^-— i i 1 —- \ —— \ — i 

, I I I ' ' ' . ( I 1 I 1 ' 

;" 25 1 1B.7'. 1 i.^'1 ! „"^„_i_„^:f^l.!^i----;---^'5----i-----'---i ! i — i---~"i — 

, I I" I - I I I I I I 7.9 t 19-0 

I 26 I l^'.OO t l.^>y I J^"" ._„1" ( I — t ' ' , I 

j ^. i ,...., i i.rr ! N.^ 1 ^^-f!.„i_^!:°^,J--^--^- 1 ---'--—-! ' ' \-'-''^--\ 

\ Z \ ^.oc i ...H \ N. 1 0.1. I '^-^^j.^.^^^i^-^^-l 1 ! ;•----; 

I— --''-■- -: -■-'■1 ! ;■■" 1 I 1 I l7.e '. 

I ..^^ J _. ,.,^ ; , .5. I r,p I o.i^ ! -55.00 J _';'^_^_|___':!^__..[ , I ,— — -.^i 



^ 






TRBLE 2.1: PART ICULRTE REMOWl. PROFILE ^OCTOBER /19B5^ ^^^^ 



PAGE I OF 2 



: DATE : 


Pau : 


TURUIDir 

Set, : 


T' <FTIJ> 
Filter : 


Treat. : 


CORG. : 
mg/L ! 


COHG. ! 

RID ; 

mq/L : 


FILTER i 
RIO ; 

mg/L t 


METAL 
Rl 

Rau ; 


3ES. 1 
<mg/L) ! 

Treat. I 


pH 
Raui : 


Treat \ 


TEMP . ! 

(deg . : 

t> 1 


; 1 I 


7.92 ; 


1.19 j 


MR : 


0.26 ! 


35.00 : 


NR : 


Nu : 








7.8 I 




1 2 ; 


7.38 1 


1 . 30 : 


NR 1 


0.30 ; 


35.00 ! 


NR : 


HU i 






—i. — — — — ' 


7.8 ! 




! 3 : 


6.79 : 


1.28 1 


HR ; 


0.32 ; 


35.00 ! 


NR 


t4U : 


= ; 






7.8 ; 


13.0 : 


: 4 : 


7.5R : 


t.43 1 


NP : 


0.22 : 


35.00 : 


Nfl : 


NU : 








7.8 1 




': 5 1 

i 6 


6.46 ; 

5.39 


1 . 46 '. 
1.49 


NR 
NR 


0.24 
0.27 


35.00 
35.00 


NR 
NR 


NU 
NU 








7.8 : 
7.8 




1 7 


5.01 


1.43 


NR 


0.26 


35.00 


NR 


NU 








7.8 




: 8 


; 5.43 


2.71 


HP 


0.25 


! 35.00 


; HR 


NU 








7.8 




i 9 
; 10 


': 7.45 
t 5. 10 


: 1.45 
1 I.5B 


'; NR 


; 0. 19 

*: 0.20 


; 35.00 
1 35.00 


: NR 
: HR 


: NU 

: NU 








; 7.8 
'; 7.8 




: n 


'; 5.26 


; 1 . 56 


: NR 


! 0.20 


: 35.00 


NR 


i NU 








1 7.8 




! 12 


; 5.85 


: 1.63 


i NP 


: 0.24 


• 35.00 


; NR 


; HU 








1 7.8 




; 13 


', 6. 40 


■ 1 . 66 


■ NP 


; 0.29 


i 35.00 


! NR 


NU 








; 7.8 




i 14 


! 7.7^ 


; 1.95 


'; NR 


! 0.31 


: 37.08 


: Nfl 


1 HU 








: 7.8 




: 15 


\ 7.60 


': 1.96 


; " NP 


: 0.30 


: 36.25 


; Nfl 

5 


i NU 








; 7.8 





■D 



IHBLE 2. I- PHUTILULHTL ftEHOVtlL PROFILE ■ Ul TOBtR/ 1 'J©5 J <.;c.nf d.J 

MOE UPOS 



I'RriE 2 OF 2 



I I CORG- ( CORR. I FILTER I HETRL RES. I I 

DHTE I TURBID! rv CFTU- I I 010 I _^l^___\ J^YJLZ l!!?--L! ?- \ Id"g* 

I rIu T 5Qt. I Fillar I Traat. I «.9'L I .ng-'L^ I *|;9;^'- ' "»" __' .Tl!**;:, 1 _!!*':!._ I !™^_ I _--.^!- 

16 I €..93 I 2.-»l I NP' 1 0.2;< I -55. OO I __N|^__' _ |;!^___ ' J J ] _^:?__ ] 

1? t 5.27 I l.8> "t Nft I Q.30 I 3S..OO I NO I '^" _ ' _' ' _?lL_ Lll-— I 

le I 5.35 I 1.5-* ( NR 1 O. 16 I S&.OO • _NB '___|^'^ ! ! [ .. [_ri?__I 

19 j ?.3(i I 1.1? I NR I 0.15 I 35.. OO I "^^^ ' ^" ' [ ! I ..;!l?__ I 

20 I e.03 1 1.50 I NP I 0.22 '^^"OO '_ ^^___'___^"^___| ] \ | _!:!'__ ! 

21 1 10. 1,' I 1.50 I NR I 0.25 I 35.00 1 _fj^__ ' _^^___' ! I ',_!!:?„„i_ 

22 I lO.OO t 2.50 I NR I 0.20 I 5^-00 '___""___' ___^'^___ [ | I ! -'!:?-^ 1 

23 I 10.63 ! i.e;- ! m ^ \ o^3i I 35-00 ' _N« _ j ';"^ _ | | j [_:!:!- 1 -l-i^ 

24 1 9. OB 1 1.96 I NR I 0.21 I ^^o^ ' N« * ^.Jt^ \ I f J _!!:!„„ U!?:° 

25 1 e.l? I l.?0 I NR I 0.23 I ^^OO^ I __NR J _!^___ ' [ | \ J.lt^-\ J^.-1 

26 I &.5H t 2.35 I NR ".O;*^ ' _^* ' !E__ ' -..^--— | -- 1 ! I J -^l-- ! 

2;. ! 5.62 i I.Q6 ! MR • Ci— ■! I "50. CO I _^*f^_ ' _"|^___' I \ | _llf _.. [ 

29 ! 5.81 I 1.68 1 NR I O. 2b I 30. 06 I f^^^^ ' ___^^___ f [ } j _^1?^„ 1 

29 ! 5.16 1 Lie I NR 1 C 23 I 10. OO i _ MB ^ '___^"_„] [ \ J-i^lf.-l 

30 t 4.:!1 1 1.23 I NP I 0.22 I ILOO I _NR^_ I _^___] J [ { _E*l!__ i _!.:':? 

„ 1 3.83 1 1.5;^ ! HR ! 0.1? ! il.OO \ NH I NU I ' t __^ [l:^_.l.'^:^ 
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THBLE 2.1: PRRTICULflTE PEMWflL PROFILE (NOVEMBER ''^'^^^^^^^^ 



PRGE 1 OF 2 



1 DRTE : 


t 

TURBIDITY (FTU) ! 


CORG. ; 


CORG. ; 

RIO : 


FILTER : 
RID 


METAL RES. : 
fll <*g/L) t 


pH : 


TEMP . : 

(deg . : 

C) ! 


Rmu '< 


Set. : 


Filter : 


Treat. ; 


mg/L 1 


mg/L ; 


•g/L ! 


Rau 1 


Treat. : 


Raw 1 


Treat 1 


; I 1 


4.30 ; 


2.96 \ 


NR ! 


0.50 : 


27.00 : 


Nfl 1 


NU ! 








7.6 : 


10. : 


'; 2 ! 


5.33 : 


3. 44 ! 


NR ; 


0.53 : 


25.00 ! 


NR 


NU : 








7.8 ! 




! 3 ! 


5.18 ; 


3.71 : 


NR : 


0.23 ! 


29.00 1 


NR ; 


NU : 








7.8 1 




: 4 : 


&.40 : 


4.32 : 


NR ; 


0.17 : 


29.00 i 


NH 


NU i 








7.8 ' 




! 5 ' 


u . 40 : 


4.44 ' 


NR : 


0.28 


31.58 


NR 


NU 








7.6 




! 6 


24.38 


5.14 


NR 


0.42 


37.54 


NR 


NU 








7.8 




; 7 


21.21 


3.16 


NR 


0.38 


40.00 


Nfl 


NU 








7.8 




': e 


13.08 


, 2.74 


NR 


0.17 


. 40.00 


NR 


i NU 








7.8 


! 9.3 : 


! 9 


'; 9.33 


i 3.50 


; NR 


: 0. 19 


: 29.42 


Nfl 


! NU 








7.8 




i 10 


! 14.73 


: 3.06 


; NR 


: 0. 16 


: 34.00 


; NR 


! NU 








! 7.9 




! n 


; 31.88 


! 3.38 


; NR 


; 0.20 


: 38. OB 


; NR 


: NU 








! 7.8 


: 7.0 : 


: 12 


1 42.46 


i 4.33 


! NR 


; 0,24 


: 41.17 


; NR 


; NU 








: 7.8 


; 11.0 : 


i 13 


! 22.17 


! 3.25 


• NR 


: 0.34 


; 42.79 


; NR 


! NU 








: 7,8 




-i 14 


: 24.71 


; 2.73 


i NR 


; 0.30 


: 40.00 


Nfl 


; NU 






! 8.3 


; 7.9 


; 7.5 : 


• 15 


! 44.13 


1 3.22 


; NR 


: 0.52 


! 40.00 


; Nfl 


! NU 






; 8.3 


: 7.8 


: 7.5 : 






THEILE ■■ 1- fMMirUlRir l^f MCi' 'HI. Pf^OFIUE i HOVEHBfcR.- 1965 1 (cont'd.) 

noE wpos 



PFI6E :■ OF 













(;o«G . 1 


COHIi. 1 


. FILTEt? 1 


METHL 


RLS. 1 1 




1 own. t 




IIJMJIDITV rlTU' 






Bin 1 


nto 1 


ni/Fii 


1, mg/LJ 1 pH 1 
! 1 


TI£MP. 1 
(d«<3. 1 


[ 1 


Pan 1 


Sail. I Filtar 1 


Trsiat- 1 


mg.' L 1 


ing/L 1 


mij.'!- 1 


Rau 1 


Traat.. 1 Rau 1 Tf'aat S 
1 1 1 

1 1 1 


C> 1 


1 lb 1 


>50.b3 1 


5.1? 1 NP' 1 


0.51 1 


^^..6■'^ 1 


NH 1 


NLI 1 




1 1 T-.e 1 

1 [ ) 

1 1 1 




1 17 1 


,>e.50 1 


3.-I9 "l HR' 1 


O. lb 1 


'»7.50 1 


HH I 


NU 1 




1 1 -.'.e 1 




1 1 










1 






1 1 1 




1 18 1 


1 ■-> . 00 1 


2.79 1 HI-- 1 


O. 1& 1 


"ie.2i 


NH 1 


NLI 1 


1 


1 1 ?.e 1 

1 1 1 

1 1 1 

r 1 7.8 1 

1 1 




1 !•? 1 


,20. ^6 I 


3.:2? 1 HP' 1 


0.21 


35.12 


Nrt 


MLI 






1 1 


1 


■- _,_~.^^ (— ___— .^-.— 












1 1 




t 20 


;:2.50 1 


^.::i: 1 NR- 


0,22 


36.00 


NO 


NU 




1 1 7.8 

I 1 

1 1 

1 1 7.e 
1 1 

1 1 




1 21 


2a'.e>:' i 


11 . -it. 1 r4R 


0. i:;; 


36. OO 


Hf^ 


NU 




1 


1 22 


17.Z'5 


3. 15 1 Nfi- 


0. 17 


36. «3 


NH 


Nil 




1 t 7.7 
, 1 


1 


1 25 


11. ir 


3 . as 1 ttf 


o.to 


'»5. 1",' 


NH 


NU 




1 1 

1 1 7.8 














1 1 




1 £•♦ 


t i.er 


5. !50 t NR: 


O.fO 


•tl.OO 
1 36. -JG 


1 Hfl 
1 MH 


1 NC" 
1 NU 




1 I r.e 
1 1 

1 1 

1 1 1 7.6 
1 I 1 




1 2S 


9.73 
! 9 . 29 


2 . 57' 1 HS' 


1 0.33 




1 ;2if> 


2 . -.'£. 1 r-iR' 


1 0. 30 


1 35.00 


1 NR 


1 NU 




It 1 

1 I i ".'.e 
1 1 1 

1 1 1 




1 2? 


1 I C. . OfH 


5. 10 ! Nfi' 


1 o.-ts 


1 35. OO 


( NH 


1 NU 


1 


1 t 1 7.e 

1 1 1 


1 I 


1 ZtJ 


1 10. "tiO 


! ^,•v^ 1 NF- 


1 0.53 


1 3t. . OO 


1 NH 


] NU 




1 1 1 

1 i 1 7.9 

. 1 1 

1 1 t 


t 1 


I 2-^ 


1 ? , 2!-' 


: ^. 11:1 : >*('' 


1 O . T'H 


1 -10. OO 


I Mli 


1 NU 




! 1 t 7.1=. 

t 1 1 




! '.O 


1 :■ . ;'!i 


i :,. i^. 1 Nt-' 


1 O.-lh. 


1 -10. OO 


1 Nfl 


1 t^U 


1 


1 1 1 7.6 

t 1 I 

: t 1 
1 ■ ( i 








THBLE 2.1: PRRTICULflTE REMOUHL PRIFILE (DECEMBER /ISBS) 

MOE WPOS 



PRGE 1 OF 2 



DATE 1 




TURBIDITY <FTU) 




COflG. 


COflG. 
RID 


FILTER 
RIO 


METRL 
Rl 


RES. 
(ing/L> 


pH 


TEMP . ! 

(deg . : 

C) : 


Raw : 


Set. 


Filter 


Treat. 


mg/L 


mg/L 


mg/L 


Raw 


Treat. 


Raw 


Treat 


! 1 


7.00 : 


3.00 ^ 


NR 


0.31 


40.00 


HR 


NU 








7.6 




: 2 


20.17 ' 


2.50 


NR 


0. 11 


40.00 


NR 


NU 








7.7 




: 3 


63.21 


4.99 


NP 


0.27 


43.96 


NR 


NU 








7.7 




1 4 


35.50 


4.96 


NR 


0.36 


47.00 


NR 


NU 








7.7 




! 5 


19.62 


3.63 


NP 


0.36 


46.00 


NR 


NU 








'7.9 




: 6 


14.54 


3. IB 


NP 


0.43 


45.00 


NR 


NU 








7.9 




! 7 


11.79 


3.40 


m 


0.34 


45.00 


NR 


NU 








7.B 




1 e 


10.59 


3.33 


NP 


0.24 


45.00 


NR 


NU 








7.9 




: 9 


: 10.08 


2.40 


NP 


0.25 


; 36.46 


NR 


NU 








7.9 




i 10 


: 10.00 


2.3S 


NP 


0.29 


: 35.00 


NR 


NU 








7.9 




; 11 


: 11.54 


2.28 


HP 


; 0.21 


i 35.00 


m 


NU 








7.9 




; 12 


; 9.33 


1.51 


NP 


: o.os 


: 35.00 


NR 


NU 








7.9 




: 13 


! 12.04 


1.59 


r-tp 


: 0. 10 


; 33.13 


NR 


NU 








7.9 




: 14 


! 9. 46 


3.69 


w 


: 0.26 


! 31.77 


NH 


NU 








7.9 




i 15 


: 7.71 


. 3. 11 


NP 


: 0.28 


: 32.50 


NR 


NU 








7.9 








T«BUE .... .«.UCU.m. ..r^OVHU P.OPIU. , UKCUMBE./I^^ v.onf..^ 



PflGE 2 «F 2 



I t 

I DflTt I 

I ' ' 



TURBIDITV Cf TU> 



Sab. 






3.51 '^ 



6.br J 3-iti 



I I 

I le I 

I '■ 

I ' 

I 19 1 

t !- 

I I 

t 20 I 
, I 

I " 

I 21 1 
, 1 

I ' 

I 22 t 

1 \ 

\ 23 i II'.SO 1 

I I 



I 5- 

-I 

I 



,'5 t 5 . f>o 
I 

I 
I 

■1 

I 






25 I ^ 



IS I ^-1- 



I 



26 I 9-?'' 



I 1 . •»? 



I 



I- 
I 
I 
I 



27 I lO.S-* _\_ lltl 

I— I 

28 I ^•1'5 ' '-"^ 






1 



I 



2*. t ii.eu ' _^i':f. 

I ' 

; I 



51 t 9-t"' 



t." 



Itar 

NP 

HR 

tip 

NR 

NR 

NP 

MP 

NP 

MR 



MR 

tip 

NR 

tip 

MR 

t4P 



I COHfi. 
I 

I 

I 

0.33 I 25.00 

I 
0.30 I '•^^■°°_ 

I 
0.25 1 26.00 

1 
O.lb I 2^'00 

I 

0.25 1 :;5.oo 

I 
O.20 I :;f--oo 

I 

0.13 1 25. GO 

1 
0.22 1 26- 8'^ 

1 
0.30 I 3^.00 



I 
O. 17> I SI. 95 

I 
0.20 I 30.00 

0.1? ' 2^;^29 
t 

o. II : so.oo 
I 



incj/L 
NR 
NR 
HR 
NR 
NR 
NR 
NR 
NR 
NR 
HR 



NR 

NR 

NR 

NR 

NR 



0.17 1 ^^-^^^ 

I 

0.2? I ^■ ■^-^'^ ' ^^ 



ILTER 
fllO 

mg/L 



NU 



NU 



NU 



NU 



NU 



NU 



NU 



NU 



NU 



NU 



NU 
NU 
NU 
HU 
NU 
I NU 



METHL 
1/Fa 

Rau 



RES. 
C mg/L 5 

Tr aat. 



I 

pH I TEMP. 

I (da<3. 

«at t C> 

I 

7*. 9 1 

I 
7.8 I 

I 
7.8 1 

1 

.'.a 1 
I 

7.8 « 

I 
7,8 I 

I 

7.7 I 

t 

7.8 I 



.a I 



.8 I 



7.i3 I 

1 
7,9 I 






".0 t 

I 

I 

;'.3 I 



13 

in 
en 



TRBUE 2 1- PORTICULflTE REMOVRL PROFILE ( JONUflRV/ 1 96-1 > 



PfiGE 1 OF 



1 1 

t DATE t 




TURBIDITV 


tFTU> 




cone. 1 


COfiG. 1 
RID 1 


FILTER 1 
RID 1 


METHL 
fil/Fa 


RES. 1 
< mg/L > 1 




pH 




1 1 
1 TEMP . 1 
1 Cd«<3 . 1 


1 1 
1 1 


Rau 1 


Sah. I 


F i 1 tmr 


Jrmmt. 


mq/\- 1 


•g/L 1 


ing/L 1 


R«u 1 


Traat. 1 


Rau 


ITr.at 


t C) 1 
•1 1 


, 1 

1 I 1 


4.50 1 


1- 

1.12 t 


MR 




0.24 






NU 1 






1 7.8 1 1 
, 1 — 1 


1 1 

1 2 1 


4.23 t 


1 - 

0.92 1 


NR 




t 0. 12 






NU 1 








1 

— I- 


7.8 


1 1 
■1 1 


1 1 

t 3 1 


4.23 1 


1 - 

0.95 1 


NR 


r 0. 13 






NU 1 






1 7.8 1 1 
1 1 1 


1 1 

1 ^ 1 


4.37 1 


1- 

1.08 1 


^4R 


1 

1 O. 14 






NU 






1 7.8 1 1 
, 1 1 


t — 1 

1 5 1 


4.17 1 


1 . 

0.87 t 


Nft 


1 

1 0. 1 1 






NU 






t 7.8 1 1 
1 1 1 


1 1 

1 6 1 


5.88 


1- 

o.se 1 


NR 


1 

i 0.13 






NU 






1 7.8 1 1 
1 1 1 


1 1 

1 7 1 


5. lO 


1 - 

0.86 1 


NR 


1 

1 0. J3 






NU 






1 7.8 1 t 

, 1 1 


1 1 

1 8 


6.22 


1- 

1.20 ( 


NR 


1 

1 0. 13 






NU 






1 7.8 1 1 
1 1 1 


1 

1 9 


4,44 


1 1- 

I l.Ol 1 


NR 


1 

1 O. 10 






NU 






1 7.8 1 1 
r 1 1 1 


I 

1 10 


4-28 


1 I- 

1 1 . 20 1 


NR 


1 

1 0. 13 






1 NU 






1 1 7.8 i 1 

1 1 t t 


1 11 


4 . S3 


J 1- 

1 1 . ao 1 


NR 


1 

1 0. 13 






1 NU 






1 1 7.8 1 ( 
1 1 1 1 


1 12 


3-65 


, 1 

( 1 . 04 I 


NR 


1 

1 0. 14 






1 NU 






1 1 7.8 1 1 

1 1 1 1 


1 13S 


1 3.62 


1 1 

1 0.96 1 


NR 


t 

1 0. 15 






( r^u 








1 
— t 


7.8 


1 1 

-( 1 


1 M 


I 3.32 


1 1 

1 0.96 t 


NR 


1 

1 0. 17 






1 NU 




1 V 


1 1 7.8 t 1 
, 1 1 1 


1 15 


1 3.35 


1 1 

1 0,93 1 


HK 


1 

1 0. 11 






1 NU 






1 1 7.8 1 1 



13 



TBBLE 2.1 Ccont.d>= PRRTICUURTE PEHOVPU P«OFIL. -BHU..V. 1|9.> 



PR6E 2 OF 2 



I 

I DRTE 

I 

I 

I 

I 16 
1 17 

I la 

I 19 

I 20 

I 21 

I 22 

I 23 

I 24 

I 25 

I 26 
I -27 
I 2B 
1 29 
I 30 
I 31 



TURBIDITY <FTU> 



R*u 1 


Sat. t 
. 1- 


Filt«r I 


Traat. 


3.52 1 

1- 

3.00 t 

5.11 1 


1.08 1 

1 

1. 00 I 

1 

1.00 1 

1 


NR 1 


0. 11 
0. IB 
0.24 


3.43 1 

— 1 


0.75 1 
1 


NR 1 


0. 10 


3.5a 1 


0.03 1 


NR 1 


0. 11 


_ 1 

4.?3 1 


o.ee 1 


NR 1 


0. II 


I 

5.11 1 



3.24 
4.22 
5.02 




o.e? 


0.89 
I 1 . 05 
I 1. 19 


NR 
NR 

1 NR 
I NR 


0. 11 

0. 14 



I 0, 12 
1 

1 0. 12 


3.Q3 


1 0.94 


1 NR 


I 0. 10 
1 


3.56 


1 1.00 


1 NR 


1 0. 11 

) 


3.29 
3.16 


1 1.00 

1 0.43 


1 NR 
1 NR 


1 0. 14 

1 

1 0. 12 
1 


5.20 


1 O.tIO 


1 NR 


I 0. 10 

-1 


2.94 


1 o.^s 


1 NR 


I 0. 12 



COflG. 



mg/L 



ORG. 
RIO 



|/L 



FILTER 
RIO 

mg/L 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

HU 

NU 

NU 

NU 

NU 

NU 

NU 



METRL RES. 
Rl/Fa Cmg/LJ 



R«u 



Tr« 



fi'au 



I Tr-eat 
I 7.0 
I 7.8 
I 7.0 
i 7.8 
I 7.9 
I 7.8 
I 7,8 
I 7.8 
I 7.8 
I 7.8 
I 7.8 
I 7.8 
I 7.8 
I 7.8 
1 7.8 
1 7.8 



TEMP 
cdag 






THBLE 2.1! PRRTICULOTE REflOVHL PROFILE < FEBRUARY/ 1991 J 

MOE UPO= 



PFIGE 1 OF 



1 ORTE 




TURBIDITY CFTUi 




COflS. 1 


COflG. t 

nio 1 


FILTER 1 

niD 1 


nETHL 
fll/F« 


RES. 1 
Cmg/L) 1 


1 I 1 


TEMP . t 
( rJag . 1 




Raw 1 


Snfc. 1 


Filt«r 


Ti-tt«t. 1 


mg/'L 1 


mg/L 1 


mg/L 1 


Rau 1 


Tr-«at. 1 


Rou ttroat 1 


C:> 1 


1 1 


1 

Z.7B 1 


0.79 t 


NR 


0. 13 






NU 1 






1 7.8 1 1 
1 1 1 


^ T 


1 

2-98 1 


o.ei 1 


NP 


1 O. 17 






NU 1 






1 7.6 1 1 
, 1 1 


1 3 


1 

13.71 1 


1.23 1 


NR 


1 0.09 






NU 






1 7.8 1 1 
1 1 1 


1 4 


1 

I 7.9S t 


I. 18 


NR 


1 0.09 






NU 






1 7.8 1 I 
, t 1 


1 5 


1 

1 5.3? 


0.99 


NR 


1 O. 11 






NU 






r 7.8 1 1 
1 1 1 


r 6 


1 

1 1. 10 


1.12 


NR 


1 _ 

1 O. 11 






NU 






1 7.8 1 1 
1 1 1 


t 7 


1 

1 3.?1 


0.91 


NR 


1 - 

1 O. I 1 






NU 






1 7.8 t 1 
1 1 t 


1 8 


1 

r 3.30 


Lie 


I MR 


1 0.57 






NU 






1 1 7.8 1 1 

, 1 1 1 


1 9 


1 

1 3.27 


1.27 


NR 


1 0.31 






NU 






1 1 7.8 1 1 

, 1 1 I 


t 10 


, 

1 1. 19 


1 1.12 


1 NR 


1 O. 12 






1 NU 






1 1 7.8 1 1 
1 t I 1 


1 11 


1— 

1 ?. 15 


1 1.31 


1 NR 


1 

1 0. 11 






1 NU 






1 1 7.8 1 1 
, 1 1 1 


1 12 


I 

1 I 1 . 28 


1 1.30 


1 NR 


1 

( O. 13 






1 NU 






1 1 7.8 1 1 
|. 1 ^-.1 1 


1 13 


1 

1 11.11 


1 1.01 


1 NR 


1 

1 0.08 






t NU 






1 t 7.8 1 1 
, ) 1 I 


1 11 


, 

1 21.25 


1 1.27 


1 NR 


1 

1 0.09 






1 NU 




j"' 


1 17.8 

1 1 


1 1 
1 . 


1 IS 


1 

1 ?e.52 


1 1. 16 


1 NR 


1 0. 10 






1 NU 






1 1 7.9 


1 ! 



I 



TRBLE 



1 (cont'dJ: 



PRRTICULRTE REHOVFIL PROFILE CFEBRUORV/ 1 904 J 

noe WP05 



PAGE 2 OF 



1 1 1 CORG. 1 CORG. 1 FILTER 1 METAL RES. 1 1 1 
I DRTE 1 TURBIDITY CFTU5 1 1 RID 1 RIO 1 fll/Fa Cmg/LJ 1 pH 1 TEMP . 1 


1 1 Rau I Sat. 1 Filtor t Traot. 1 (bq/L 1 mg/L 1 mg/L I Rau 1 Troat. 1 Row lTr«ot 1 C3 t 

, , 1 1 1 1 1 1 - 1 1 1 1 1 1 

1 16 1 111.9 1 2.51 1 NR 1 0.24 1 1 1 NU 1 1 1 1 7. B 1 1 

) _- I 1 1 1 1 1 1 1 1 I 1 1 1 

t 17 1 96.04 1 2.31 1 NR 1 0.34 1 1 1 NU 1 1 II 7.8 t 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 IB 1 71,92 1 3.15 1 NR 1 O. 43 1 1 1 NU 1 1 1 1 7.8 1 1 

, ) , 1 1 1 1 1 1 1 1 1 1 1 

1 19 1 70. aa 1 2.46 1 NR 1 0.49 1 1 t NU 1 1 1 1 7.8 1 1 

1 I I 1 1 ( 1 1 1 1 1 1 1 1 

1 20 1 56.50 1 1.45 1 NR 1 0.28 1 1 1 NU I 1 1 1 7.8 1 1 

1 , 1 1 1 1 1 1 t 1 1 1 t 1 

1 21 t 76,33 1 t.86 1 NR 1 0.27 1 1 1 NU 1 1 II 7.8 1 1 

, , 1 1 1 1 1 1 1 1 1 1 1 1 

1 22 1 61,25 1 2.37 1 NR 1 0,39 1 1 ( NU 1 I 1 1 7.8 1 1 

J 1 1 1 ( 1 1 1 1 t 1 1 1 1 

1 23 1 46.25 1 1.95 1 NR t 0.26 1 1 1 NU 1 t 1 1 7.8 1 1 

1 1 1 1 1 1 1 1 1 — t 1 1 1 1 

1 24 t 40.04 1 1,95 1 NR t 0.25 1 1 1 NU 1 1 1 J 7.8 1 1 

t t 1 1 1 1 r 1 1 1 1 1 1 1 

1 25 1 55.50 1 2.46 1 NR 1 O, 23 1 1 1 NU 1 1 1 I 7.8 f 1 

1 1 1 . 1 1 1 t 1 t 1 I I 1 ' 

1 26 1 49,00 1 1.77 I NR 1 O. 37 1 1 j NU 1 1 1 1 7.8 1 1 

1 1 1 1 1 ) 1 1 1 1 1 1 I I 

1 27 1 30.92 1 1.42 1 NR 1 0. 15 1 1 1 NU 1 1 1 1 7.8 1 1 

1 1 1 1 1 I 1 1 1 1 1 1 1 1 

1 28 1 26.54 I 1.59 1 NR 1 0.17 1 1 ( NU 1 1 1 1 7.8 1 1 
1 1 1 1 1 1 1 1 1 • ' ' ' ' 

, 1 1 , 1 1 1 

t 30 1 1 1 1 ' ' 1 1 

, , 1 1 1 1 1 1 ^-1 1 



> 



TRBLE 2 



1= PRRTICULflTE REHOVAL PROFILE t MRRCH/ 1 9e-l 1 ^^^ ^^^ 



PR6E I OF 



DHTE 

1 

2 
3 
■1 
5 
£ 

e 

9 

to 

It 
t2 
13 

15 



TURBIDITY CFTU3 



Pau 1 


Sat. 1 


Filter I ' 


1 


1 


^_.--.— — — — -* 1 — 


23.83 1 


1.20 1 


NR 1 


1 


1 


__-—,—» — — — -* I —^ 


19.13 1 


1.35 1 


NP » 


1 


I 


»*^-.- — — — ^— 1 "^ 


15.13 1 


i.73 1 


Nfi- 1 


1 


1 


1 - 


16.75 I 


1.59 1 


NR 1 


1 


1 




1 1 . 96 1 


0.91 1 


NR 1 


1 


\ 




IS. OB 


0.83 1 


NR 1 








1 - 


10. oe 


o.ee 


NR 1 







„__ — — — *'^ 1 ~ 


to.oe 


1 1. IS 


NR 1 








e.92 


1 1-21 


1 NR 1 








7.95 


I 1.21 


1 NR 1 




1 




7.07 


1 l.fO 


i NR 1 








6.43 


1 1.29 


1 NR 1 




1 




6. IS 


1 1. 19 


1 NR 1 








5.80 


1 I. 15 


1 NP 1 








1 7.96 


1 i.eo 


1 NR 1 



Tr««t. 
0. 16 
0. 12 
O. 17 
O. 11 
0.09 
0. to 
0.09 

o. to 

0. 10 
0.10 
0. 10 
0.09 
0. 11 
O. 12 
O. 1 1 



COflG. 



mg/L 



COHR. 
mg/L 



FILTER 
RtD 

mg/L 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

MU 

r4U 

NU 
NU 



METRL RES. 
Hl/Fd <mg/L> 



Rau 



Tr«at. 



pH t TEMP 

1 Cdag 

Rau I Treat I C > 

7.9 I 

7.8 I 

7.8 I 

7.8 I 
7.B I 

7.9 I 
7.8 I 

7.8 t 

7.9 1 
7.8 I 
7.8 I 
7.8 I 
7.8 I 
7.8 1 
7.8 t 



> 
O 



TRBLE 2. I Ccorvt 'dl; 



PRP-TICULRTE REMOVAL PROFILE C MftRCH/ 1 994 > 

MOE WPOS 



pnsE 



OF 



1 ORTE 




TURBIDITY 


CFTUS 




COfiG. 1 


COHG. 1 
AID 1 


FILTER 1 


METRL 
ni/Fo 


RES. 1 

iCmg/L> t 


pH 


TEMP . 1 

f.d«ig - 1 

C> 1 




1 

1 Rau 1 


Sat. 1 F 


ilt«r 


Treat. 1 


mg/L 1 


mg/L 1 


mg/L 1 


Rau 1 


Tr«»t. 1 


Rau 1 Tf-eat 

1 


1 16 


1 1 

1 36.-16 1 


2. 17 1 


HR 


0.08 1 






NU 1 






1 7.8 I 1 
I 1 t 


1 17 


1 1 

1 33.50 1 


1.32 1 


riR 


0.15 1 






NU 1 






1 7.9 1 1 
1 1 1 


1 18 


1 1 

1 35. Ot 1 


1.34 1 


NR 


0. 11 1 






NU 1 






1 7.B 1 1 

) 1 t 


1 19 


1 1 

1 32.56 1 


1.26 t 


NR 


t 0- 14 






NU 






1 7.8 1 1 
1 1 1 


1 20 


1 1 

1 t5.?9 1 


1. 16 1 


r-iR 


1 0. 15 






NU 






1 7,e 1 1 
1 1 1 


1 21 


1 1 

1 35.13 


1 -- 

0.97 1 


NR 


1 0. IS 






NU 






t 7.8 

1 


) 1 
t t 


1 22 


r 

1 3?. 96 


1 ^- 

1.70 1 


NR 


1 0. 14 






NU 






1 7,8 1 1 
1 1 1 


1 23 


1 

1 92.13 


3.37 t 


HR 


1 0.24 






NU 




^ 


1 7.8 1 1 
1 1 1 


1 2H 


1 

1 ?'=>.S'* 


8.65 1 


NR 


1 0.35 






NU 






1 7,8 1 1 

_ ) I 1 


1 25 


1 

1 59, oe 


3.96 t 


NR 


1 0.2? 






NU 






1 7.6 1 1 
1 I I i 


1 26 


1 

1 36.13 


1.56 t 


r-IR 


1 0. 16 






NU 






J t 7.8 1 1 
1 1 1 1 


1 27 


1 

1 51.96 


1 . 39 1 


NR 


1 0. 19 






1 NU 






1 1 7.9 1 1 
I 1 1 1 


1 2B 


1 

1 39.96 


1 — 

1.71 1 


NR 


1 O. 16 






NU 






1 1 7,6 1 1 
1 1 i t 


1 29 


1 

1 37. 13 


1 2.09 r 


HP 


1 0. 17 






1 NU 




■>• 


1 1 7.5 1 1 
1 I 1 1 


t 30 


1 

1 35.63 


1 2.ee 1 


NR 


1 0.31 






1 NLI 






1 1 7.7 1 1 
) 1 1 1 


1 31 


1 

1 31.33 


t 3.05 1 


NR 


1 0.3B 






1 NU 






1 1 7,4 


t t 



■o 



TRBLE 2.1: Pfll?T ICULflTE REMDVRL PROFILIi CHPPIL/19a'» ) 



MOE WPOS 



PR6E 1 OF 



1 I COBG. I CQR6. t FILTER I nETRL RES. I I 

DATE I TURBIDITY CF-TU) I I AID t flICi I fll/Fa (mg/LJ I pH I TEMP 

I I 1 I I I I CcJog 

I Rau I Sot. I Filtar- 1 Tr«at. I mg/L I mg/L I n«)/L I Raw I Traat. I fi>au I Troat I C) 
I I I 1 t ■ I I I I I I I 

1 I 25. 50 I 2.72 I NR I O.ie 1 I 1 MU I I I I ?-•* I 
I 1 I I 1 1 I I I I I I 

2 I 21 . SO ) 1 .69 ! NR; I O. 1-* 1 t t NU I I I I 7. 4 I 
, ) I I I I I I I I I I 

3 I 22.00 I 2.23 f NP I 0.07 I I I NU I I I I 7.6 I 

4 I 2-*.5Q I 2.50 I NR I O.m t I I HU I I II 7.6 I 
I . I ) I I I -. t \ I 1 I I 

5 I 33.63 I -1.81 I NR I 0.21 I I I HU I I I I 7^6^ I 

6 I -f-^.-^fe I S.-te I NR I 0.07 I I I NU I I II 7.6 I 

7 I 56.58 I 3.24 t NP I 0.09 1 I 1 NO I I I I 7. 6 I 
, I I I I t I I I I I ' 

a I 31.39 t 2. 70 I NR I 0.09 I I I NU I t I I 7.4 I 

g I 24.79 I 2.52 I NR I O. 06 ) I t NU I I I I 7.4 1 

10 I 23.17 1 2.56 I NR I 0.06 I 1 I NU I I II 7.3 I 

11 I 21.50 I 3.94 I NR I 0.08 I I I NU t I I I 7.3 I 

12 I 19.00 I 3.33 I NR I 0.07 I I I HU I I t I 7. 3 I 

13 I IB. 42 t 2.77 I NR I 0.08 I I I NU I I 1 I 7. 3 I ^ 

14 I 19.00 I 2.13 I NR t 0.04 1 I I HLI I 1 I t 7. 3 I 

15 1 19.63 I 1.84 I NR I 0.04 I 1 I NU I I I I 7.3 I 



> 

13 
-p 



TftBLE 2 1 (cont'd': PRRTICULOTE BEMOVRL PROFILE (RFRIL, igH-*) 

MOE WPOS 



Pfl6E 



OF 



. t COflG. I COHG. I FILTER I METHL RES. I 

DfiTE I TURBIOITV tFTU> _ I [ _.^!°_„ j __"!°._., [ _^'l!!_---!-?--l- 1 ^- 1 Ideg '. 

I I — 1 1 1 1 1 ' "' ; "" 

16 I 20.ae t i.rs t nr i_ 2l^^— ' I 1 _----___! ! 1 UllI— i 

~~iV\'2l.?T I 2.61 t NR 1 o,o8^ I I ! :,_!:!^ 1 ', 1 i_™__! 

~~lB'~\~\l~29"\'"2~."iS I NR I 0.09 1 I I MU I I [ ' !lL_ | 

~19"l~13y88"'l"l.65 I NR I 0.07 I I I "LI t I ] [_!:!__[ 

~20~~l~10r00 1 IMS I NR 1 0- <>&__'_ ' !^_„!^^ 1 I — 1 l-!l-— 1 

"~2r"l~10ror"l~"l7lT I NR I 0.07_ i l_ I HU I l_ l_ \Zl^—\ 

22" I 18. 13 I 2.36 I NR I 0.09 I I I NU I J [ ! _IlL_ I 

"Is" I '21 rio" I "iT^r I NR___ I _ 0. 08 _ I I 1 _NLI I 1 I [ _!lL.-l 

"~2r~'~ieT71~~l 2.tt I NR J_ 0-08__'__ ' ! 1^_^.^\ ! I I-!:!—! 

"25" I IT-Tiri 1.98 I NR _J _°-_°^_J ' !__J^--__j I ! l-!l!— ! --- 

~26~'l'ier04'"t 2.14 I NR I 0,7? I I _ '___^!:'_„_i I 1 \Z'-l—\ 

27 t 21.17 I 1.77 I NR I 0.07 1 I ___^ \ \ | , __l-._ , 

'~2B"t 2^779 "1 1. 70 I NR I 0.08 I I I NU I I ' \J.'-l—\ 

"IVI'^V.bT I I. as I NR^_ 1 o.o9_j I ]___"!:' ! !- [ I_!i!— ! 

~3o"l'32779 I 1.27 1 NR t 0.O7 I I ' NU I I ___ | \Zil—\ 

31 I I I ' ' ' ' ' __ ' ! 1 1 



^ 



^ 



TRBLE 2.1: PRRTICULHTE REMOVRL PROFILE CMRV/ige^? 



PHSE 1 OF 















Moe WPOS 












t DftTE 


TURBIDITY tFTUJ 


CORG. 


.1 CORS. 
1 RIO 


FILTER 
RID 


METRL 
Rl/Fo 


RES. 
Cmg/L) 


pH 


TEMP . 1 

(dog . 1 

C) 1 




Rau 


Sat. 


F i 1 1 or 


Tr«at. 


mg/L 


1 mg/L 


mg/L 


Rau 


Treat, 


Rau 1 Troat 


! 1 


12. 96 


1.51 


NR 


0.07 




NLI 






1 

1 7.7 




1 2 


2^ . 813 


1.80 


NR 


0.08 




NU 






1 7.9 




1 3 


20.6? 


1.91 


NR 


0.08 




NU 






1 7.8 




1 ^ 


1 9 . SB 


1.83 


NR 


O.07 




NLI 






! 7.8 




1 5 


ie.9»i 


1.9? 


NR 


0.06 




NLI 






- 1 — 
1 7.8 




1 6 


16. 5() 


1.00 


NR 


0.O5 




NU 






1 

1 7.8 




1 ? 


22.a:i 


0, 75 


NR 


O.O'I 




NU 






1 — 

1 7.9 




1 e 


28.67 


1.25 


NR 


0.05 




NU 






1 7.8 




1 9 


2B, 13 


1.30 


NR 


0.06 




NLI 






1 7.8 




1 10 


20.5(3 


1. 10 


NR 


0.01 




NU 






J 7,9 




1 1 1 


13.83 


l.fS 


NR 


0.06 




NU 






i ?,e 




1 12 


25.92 


1.96 


NR 


0.07 




NU 






1 7.9 




1 13 


2-^.63 


1. le 


NR 


0.05 




NU 






1 7.8 




1 M 


23. 8Q 


1.77 


NR 


0.06 




NU 




"' 


1 7.8 




1 15 


16.75 


1.72 


NR 


0-O6 




NU 






1 7.9 





> 

-a 

I 

2 



TRBLE 2- 1 (cont'd!): 



PflRTICULRTE REMOVRL PROFILE tMF<Y/ I «>Si ? 

MOr WPOS 



PRGE 



OF 



I - I coRQ- ! cone, i filter i methl res. ; i 

OHTE I TURBIDITV (FTUi I ! filD I RIO ) Hl/F« frng/L? 1 pM I TEMP . 

I , 1 I I . I I (dog . 

I Raui I Sat. I Filtar- I Treat- I mg/L I ing/L I mg/L 1 Rau I Treat- i Rau t Treat I C> 

16 I 17. -*& I 1.6? I NR 1 0.05 I I t NU I I 1 I ?.e I 

17 I 17.21 I 1.87 I NR t 0.06 t t I NLI t I II 7.0 I 
la I le.O-t I 1.65 I NR I 0.06 I t ! NU I I I I 7.8 i 

19 I 14.46 I 1,07 t NR I 0.0-1 I I I NU I I t 1 7.9 t 

20 I 13.96 I 0.S7 I NR I 0.06 I 1 I NU I I I 1 7.8 t 

21 I 16.29 I 2.25 I MR I 0.08 I t I NU I I t t 7.9 1 

22 1 17.63 I 1.52 t NR I 0.07 I I I NU I I I t 7.9 I 

23 1 20.71 I 1.11 I NR I 0. OS I 1 1 NU I I I I 7.8 I 

24 t 22. 17 I 2.85 I NR I 0.06 I I I NU I I I I 7.9 I 

25 I 21.39 I 4.73 I NR I 0.08 I I I NU I I I I 7.9 I 

26 I 20. 8B I 2-03 I NR I 0.06 t I I NU I I I I 7.8 I 

27 i 30.04 1 1.23 I NR t 0.05 I I I NU I I I I 7.9 I 

28 I 23.13 I 4.40 I HR t 0.06 I I t NU I I I i 7.8 I 

I I I I I j I I |:i: I I ( 

29 I 24.21 I 2.77 I NR I 0.O9 I I I NU I 1 I 1 7.8 I 

30 I 17.29 I 2-5G I NR I O-IO I I . I NU I I I 1 7.8 I 

31 I 12.75 1 1.37 I HR I 0-06 I I I NU I I I . I 7.8 I 



> 



THBLE 2.1: PRRTICULflTE REMOVRL PROFILE t JUNE/ 1984 > 



MOE WPOS 



PflGE 1 OF 



I I CDRG. 1 C0fl<3. i FILTER I METRL RES. I 1 

DRTE I TURBIDITY CFTU > t I RID I RID I Rl/Fo tmg/LS I pH I TEMP 

I I ) I I _ I I (dag 

I Rau I b«t. I Filter 1 Tr«at. I mg/L I mg/L I mg/L I Rau 1 Trnat. I Raw I Tre«t 1 CJ 

1 I M,t2 j 1.32 t NR I 0.06 I I I NU I I II ?,e ) 

2 I l?.0-t I 1.&4 I NP t 0.06 I I 1 NU I I I t 7.8 I 

3 I 16. S8 I l.ie I NR 1 0.O5 I I I NU I t I I 7.9 I 

4 1 17.08 I 2.19 I NR I 0.06 I I I NU I t I I 7.8 I 

5 I le. 50 I 1.82 t NR I 0-05 I I I NU I I I I 7.8 I 

6 I 19.54 I 2.07 I NR t 0.06 I I I NU I t I I 7.8 I 

7 t 16. 15 I 1. 58 I NR I 0.07 I I t NU I I I I 7.8 I 

8 I 14. 3B I 1.77 I NR I 0.07 I I t NU I t I 1 7.8 I 

9 I 14.46 I 1.57 I NR I 0, 06 t I 1 NU I I I I 7.8 t 

10 1 12.67 I 1.29 t NR I 0.O5 I I I NU I I r I 7.8 I 

11 I 16.92 t 1.91 I NR I 0.07 I I I NU I I II 7.8 I 

12 I 19.75 I 1.66 I NR I 0.07 I I I NU I I I 1 7.8 t 

13 I 19.54 I 1.70 I NR I 0.08 I I I NU I t I I 7.8 t 

14 I 19.50 I 1.30 I NR I 0.10 I I I NU I t '' I I 7.8 I 

15 I 24.21 I 2.02 I NR I 0.O9 I I 1 NU I 1 I 1 7.9 I 



> 
-0 
-tJ 

cn 



TRBLE 2 1 tconf dJ: Pt^(?T I CULflTE REMOVAL PROFILE t JUNE/l^BI J 

MOE WPOS 



PRGE 2 OF 



1 

t DATE 




TURBIDITY CFTOJ 




CORG. 1 


COHf5. 1 
fllD 1 


FILTER 1 
RID I 


METRL 
fll/Fo 


RES. 1 
i:mg/L> 1 




pH 


TEMP . 1 
Cdeg . 1 


1 
1 





\ Sot. 1 


F i 1 1 or 


Troat. 


mg/L t 


mg/L 1 


mg/L 1 


Rau 1 


Troat. 1 


Raw 


1 Treat 
— t 


CJ 1 


1 

1 16 


: 

t 29.42 


! 1 

1 3.38 1 


NR 




0. 12 






NU 1 








1 7.8 

— 1 


1 \ 


1 

1 17 


1 

1 27.58 


1 ( 

1 2.ia5 1 


NR 


1 0.09 






NU t 






17-81 t 
1 1 1 


( 

1 18 


1 „_ 

t 32. OB 


1 2.38 1 


NR 


1 

1 0.09 






NU t 






\ 7.8 1 1 
t 1 1 


1 

1 19 


1 

1 38.33 


, 1 

1 2.95 t 


NR 


1 0.08 






NU 1 






1 7.9 1 1 
1 1 1 


1 

1 20 


1 

1 51.63 


1 1 

1 3.03 1 


NR 


( 

1 0.08 






t-IU 






1 7.6 ; 1 
1 1 1 


1 

t 21 


1 

1 41. SO 


1 1 

1 2.61 


NR 


1 

1 0.21 






HU 






1 7.0 t 1 
1 1 1 


1 

1 22 


1 

1 30.63 


1 

t 2.47 


NR 


1 

1 0.08 






HLI 






1 7.8 1 t 
1 1 1 


1 

1 23 


i 

1 23.83 


1 

I 3. tl 


NR 


1 

1 0.07 






NU 






1 7.8 1 1 
1 1 1 


t 

1 24 


1 

1 29.83 


1 

1 3.50 


NR 


1 

1 o.oe 






HU 






t 1 7.8 t 1 
1 t 1 1 


1 — 

1 25 


1 

1 36.69 


1 

t 2.10 


NR 


) 

1 0.07 






NU 






1 1 7.8 1 t 

1 1 1 1 


1 

1 26 


1 — 

1 40.63 


1 

1 2.31 


NR 


1 

t 0.07 






1 NU 






1 1 7.8 1 I 

, 1 1 1 


1 

I 2.? 


1 

1 42.00 


1 

1 1.71 


1 NR 


1 

1 0.08 






1 NU 






1 t 7,8 t ! 
, 1 1 t 


1 

1 29 


1 . 

i 34.33 


1 

1 2. 11 


1 NR 


j 

1 0.09 






1 NU 






1 1 7.8 1 1 

1 1 1 1 


I 

1 29 


1 

1 26.17 


1 

1 2.53 


1 NR 


1 

1 0.O7 






1 NU 






1 1 7.8 1 I 
1 1 1 I 


1 

1 30 


1 

1 29.33 


I 

I 2.28 


1 WR 


1 

1 O.OB 






I NU 






t 1 7.9 1 1 

1 ) 1 1 


1 , 1 

1 31 1 1 


1 1 1 — 

1 1 > 




i 






lit 1 



Tl 



TBBLE 2.1: PflRTICULflTE REMOVRL PROFILE fJULV/198-t> 



PRSE 1 OF 















MOE Wpns 




- 








1 DHTE 


TURBIDITY CFTUJ 


CCI86. 


1 COHfi. 

1 nio 


FILTER 
RID 


METRL 
8!/F» 


RES. 
Crtig/LJ 


pH 


TEMP . t 
fdag . 1 




F'au 


Sat. 


Filtar 


Troat. 


ntig/L 


1 «ig/L 


mg/L 


Pau 


Traat. 


Pau 1 Tf-oat 


t 1 


2?. 08 


1.86 


NR 


0.09 




NU 






1 ?.a 




1 2 


26.21 


1. 13 


NR 


0.05 




NU 






1 7.8 




1 3 


32.04 


1, 14 


r4(? 


0.66 




NU 






1 7.Q 




1 4 


27.98 


1.65 


NP 


0.06 




NU 






1 7.9 




1 5 


2?. 50 


2.21 


NP 


0. 16 




NU 






1 7,8 




1 6 


34.90 


1.46 


NR 


O. 18 




NU 






I ?,e 




1 7 


35.38 


2.28 


NR 


0.25 




NU 






t 7.8 




1 e 


32.13 


1.33 


NR 


0. 15 




NLI 






1 7.8 




1 9 


26.67 


1.31 


NR 


0.21 




NU 






1 7.9 




1 10 


25.21 


1.45 


NP 


0.22 




NLI 






1 7.9 




1 11 


20.08 


2.40 


NR 


0, 13 




r4U 






1 7.9 




1 12 


25.71 


1.96 


NR 


0. 13 




fflJ 






I 7.8 




1 13 


25.93 


2.13 


MR 


0. 10 




NU 






1 7.9 




1 M 


24.46 


2.59 


NR 


0. 19 




NU 




'^' 


1 7.8 




1 IS 


21.83 


1.93 


NR 


0. 10 




NU 






1 7.8 





\ 



<x> 



TRBLE 2. 1 Ccon 



fdJ. PRPTICULflTE REMOVAL PROFILE f ,rULV/198t ) 

MOE WPOS 



PHGE 2 OF 



I ^^^j,_ , FILTER I METRL RES 

oaTE 1 TUReiDiTv .FTU. - I «tn . RID . "i^^-^^.''-?^^!^ L-— ?" 1 Id«g : 

I I I I- "7"'" [ *"' I Nil 1 I 1 ' ""'^ ' 

16 I S-V.Zg I 1.32 1 NR I 0.12 t I , I I 1 

1? I 33.21 I 1.35 I NR I 0.11 I ' ._ , | 1 I 

I 1 1 1 I - _ - - Nil i I I I ?.5 I 

le I 25.29 I 1.60 I HR I 0.15 1 \ ___"_ , , l 1 1 

1 I 1 ' — - I " " ~i Mil I I I 1 7.8 I 

19 I le.S-t I 1.35 I NR I O-OT- I _ '^^"^ J \ , , 1 

„. 1 1 I 1 '" ' ~ I Nil I I I I 7.8 I 

20 t 18.21 t 1.9? I '•*« I O-l'* ' ___ ___"____! I t 1 1 

1 I I 1 1 Nil I I I I 7.5 I 

21 I 19.21 t 1.34 t NR I 0.23 I 1^ _'J^ j __l , , , 

1 1 1 '""""71"" I 1 i Nu" I I I t 7.5 I 

22 I 17.52 I 1-53 ( NR I 0.10 I ___ __"" J , | 1 

r 1 1 ' 1 ']"" " "nii I I I • ^-5 I 

23 t 19.91 I l.tO I NR I 0.11 I _ i 1 1 1 

I 1 1 1 ' 1 ijii I I I I 7.6 I 

21 I 25.21 I 1.77 I NR I 0-0^__' t I 1 1 

I 1 1 1 1 -~ \ . I Kill I I I I ^-Q ' 

I 25 I 40. 63 I 1.63 I NR I 0.11_ I | I 1 1 

I I ( I I "• " ~ Nil I I II ^-0 I 

I 26 I 42.12 I 2.03 I NR I O. 15^ I j | , I 1 t 

I I ' ' '" ~ "' , ~ I Mil I I II 7.8 I 

I 27 I 40.96 I 1.3S t NR I '^■^° _^_^ _.__ | I t I ' 

I 1 I 1 ' ' ' I Mil I I I I ^.8 I 

t 29 1 45.33 I 2.40 t NR I 0.09 1 ___ _ _, , I I I 

I 29 1 42.04 I 3.23 I NR I 0.09 _ _ _ __^^^'___ [ , , , \ 

I 30 I 26.79 1 2.07 t NR I Q-U ___ __' __"^__„[ , | I I 

1 1 1 ' ' '" 1 Mil I J I I r.8 I 

I 31 1 2?. 58 I 1.35 I NR I O.O0 I t I ^y____^l 



> 
T3 

■SI 



THSLE 2.1: PflRTICULRTE REMOWflL PROFILE tftlJGUST/ t^fa-i > 

HOE WPOS 



PRGE 1 OP 



I ! coots. I COHG. I FILTER I METAL RES. I I 

DOTE I TURBIOITV (FTU> I I HID I RID I Hl/Fo Cmg/LS I pH I TEMP . 

I I t I I I I < dog . 

I Clau I Sot. I Filtar t Tt-oat- I mg/L I mg/L I mg/L t Rau 1 Traat. I Pau I Treat I C) 

1 I 26. ?5 I 1 . 13 I NR I 0. 18 I I 1 NU I i I I 7". 8 I 

2 I 21.96 r !. 10 I MP: I O. or I I 1 NU I I I t ?.e 1 

3 I 21. ?9 t 1.00 1 NR I 0.03 I I I NU I I I I ?.e 1 

4 r ie.?s I i.oo I NR I 0.03 I i i nu i i i i 7.e i 

5 I 16.96 I 1.50 I MR I 0.03 I I I NU I I II 7.9 I 

6 I 15.88 t I.IS I NR I 0.03 I I ) NU t I II 7,8 1 

7 1 17.50 I 1,19 I NP I 0.38 I I I NU 1 I II 7.8 I 
S I 17.5't I 1.6t I NR t 0.06 I I I NU I I I I 7.8 1 
9 I 17.88 I 1.30 t NR I 0.12 I I I NU I I I I 7.8 I 

10 I 16.71 I 1.51 I NR I 0.05 I I I NU I I II 7.9 I 

11 I 16.-12 I 1.60 I NR I 0.03 I I I NU I I I I 7.8 I 

12 I NH I NR I NR I NR I 1 I NU I I I I NR I 

13 I NR I NR I NR I NR I I I NU t 1 I I NR I 

14 I NR I NR I HR I NR I I I NU I I .• I I NR I 

15 I NR I NR I NR I NH I t I NU I I I I NR I 



> 

T3 

•p 
00 

o 



PRQE 2 OF 2 



TRBLE 2. t Ccotit'd}; 



p,,..TICULflTE REMOVRL PROFILE ^"^^^f ^^^|^^ 



DOTE 

16 

17 

18 

19 

20 

21 

22 

25 

21 

25 

26 

27 

28 

29 

30 

31 



TURBIDITY CFTU.1 



fau 1 


Sot. 1 


Filtar 1 T 








Nfi 1 


N« 1 


NR 1 








NR 1 


NR t 


NP t 






— — — — —— I — - 


NFI I 


NR 1 


NR t 






1 -- 


11.9.^ 1 


2.03 1 


NR I 






1 - 


37. 8Q I 


1.91 1 


NR I 






— — — — ————— I "" 


13,13 1 


1.75 1 


NR 1 








37.13 


1.33 


NR 1 














36.71 


1.30 


NR 1 








25.16 


1. 13 


NR 1 




1 




13.78 


I 1.20 


1 NR 1 








13.13 


1 1.17 


1 NR 1 








11.71 


1 1.51 


1 NR 1 








11.51 


1 2.01 


I NR I 








17.96 


I 1,20 


I NR 1 







- 1 ^~ * 


52. 13 


I 1. 11 


1 NR 1 








_^— .-' 






1 22. 5B 


1 1.05 


! NR 1 



Traat- 
NB 
NB 
NB 
0,01 
0.05 
0.05 
0.01 
0.01 
0.05 
0.06 

o.eo 

0. 16 
0.35 
O. 33 
0.22 
0.06 



COBG. 



mg/L 



COBG. 
BID 

mg/U 



FILTER 
RID 

mg/L 

Ntl 

NU 

MU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 

NU 



METRL RES. 
fll/Fo >,<ng/L5 



Rau 



I Troat. 



I 
I 

1 
I 

I 

I 

1 

I 

1 
I 

i 
1 
r 






_pH 

Rau I Tf-«iat 
I NO 
I KB 
I NB 
I 7.9 
1 7.8 

1 7.e 

I 7.0 
I 7.B 
1 7.9 
1 7.9 
t 7.9 
I 7.9 
I 7.9 
1 7.8 
t 7.7 
■;' I 7.6 



TEHP 

(dog 



> 

TJ 
H 



TRBLE 2.1: PRRTICULRTE REMOVRL PROFILE ( SEP T EMBER/ 1 98'* > 

MOE WPOS 



PRGE 1 OF 

















• 










I 

1 DRTE 




TURBIDITY CFTU> 




CORG. 


CORG. 
RID 


FILTER 
RIO 


HETRL 
fll/Fo 


RES. 

( mg/L ) 


pH 


TEMP . 1 

Cctog . 1 

Ci 1 




Rau 


Sat. 


F i 1 tar 


Tra«t. 


mg/L 


mg/U 


mg/L 


Rau 


Tro«t. 


Rau 1 Traat 


1 1 


17.67 


! .OS 


Nft 


0.04 






NU 






1 ?.G 




1 2 


M.33 


0.95 


NR 


0.06 






NU 






\ 7-6 




1 3 


15.35 


0.46 


Nfi: 


0.0? 






NU 






1 7.8 




1 4 


22. OH 


1.05 


N(? 


o.oe 






NU 






1 7-9 




1 5 


20.54 


i.oe 


NR 


O.OB 






NU 






t 7.8 




1 6 


21.70 


1.20 


NC: 


0. 10 






NU 






1 7.B 




1 7 


19.58 


1.24 


NR 


0.09 






HU 






1 7.B 




1 e 


14.29 


I. IS 


NP 


O.oe 






NU 






1 7.B 




1 9 


15.21 


1.15 


NR 


o.oa 






NU 






1 7.8 




1 10 


ie.29 


1.13 


NP 


0.08 






NU 






1 7.8 




1 11 


IB. 1? 


1.06 


NR 


0. 11 






NLI 






t 7.8 




1 12 


20.54 


1.07 


NR 


0.07 






NU 






1 7.8 




t 13 


19.58 


1.02 


NR 


o.oe 






NU 






t 7.6 




1 M 


20.46 


1.36 


NR 


O. 1 1 






NU 




'1' 


1 7.7 




1 15 


ie.59 


1.62 


NR 


0. 16 






HU 






1 7.8 





TJ 



TflBLE 2. 1 (confid>: 



PflRTICULfiTE REMOyfiL PROFILE (.SEPTEMBER/ ISB'I ) 

MOE WPOS 



PRGE 2 OF 



1 

I DOTE 




TURBIDITY 


CFTU) 




CORG. 1 


CORG. 1 


FILTER 1 
RID t 


METRL 
RI/Fq 


RES. 1 
C mg/L J 1 


pH 
, 


TEMP . 1 

<:deg . 1 

C> 1 


1 
1 




f?au 1 


Sat. 1 F 


iltar 


Tf-B.t. 1 


mg/L 1 


mg/L 1 


mg/L 1 


Kaw 1 


Traat. 1 


R«u ITt-cat 

) 


1 

1 16 


1 

19.1? 1 


1.2B 1 


NR 


O. 11 1 






NU 1 






1 7.8 1 1 
1 1 1 


1 

1 1? 


( 

1 20.53 t 


1.1? 1 


NR 


0. 12 1 






NU \ 






1 7.9 1 1 
1 ) 1 


1 

1 la 


j 1 

1 27.98 I 


1.45 t 


Nf' 


t 0. I 1 






NU 






1 7.9 1 1 
.,_. 1 t 1 


1 

1 19 


1 1 

1 15.58 


1.40 1 


NR 


( 0. 10 






NU 






1 7.8 1 1 
1 _ 1 . 1 


1 

1 20 


t I 

t 13. SB t 


1.23 1 


NR 


J 0- 10 






NU 






1 7.8 1 1 
1 1 — ( 


1 

1 21 


I 1 

1 15.93 


1. 13 1 


NR 


1 0.09 






NU 






1 7.8 1 1 

„ 1 1 1 


I 

t 22 


1 

1 13.67 


1 . 00 1 


NR 


t o.oe 






NU 






1 7.8 1 1 
1 I I 


\ 23 


t 

t 1 1 . 75 


0.91 1 


NR 


1 

1 0.07 






NU 






1 7.9 1 r 

1 _l 1 


) 

1 24 


1 

1 15.13 


1.14 1 


HP 


1 0.08 






NU 






1 7.9 1 1 
, 1 1 1 


1 

1 25 


I 

1 21.83 


1-24 1 


NR 


1 0.05 






NU 






1 [ 7.8 t 1 
1 ,_ 1 1 I 


I 

1 26 


1 

1 16.21 


1 . 09 1 


NR 


1 0,06 






NU 






I 1 7.9 


1 1 

1 1 


I 2? 


1 

1 16.09 


. 30 1 


NR 


1 0.71 






r NU 






1 1 7.9 . 


1 1 
1 1 


1 

1 29 


1 

1 13.38 


1 0.59 1 


NR 


r 0.09 






1 NU 






1 1 7.9 1 1 


1 

1 29 


1 

1 10.54 


1 1.16 1 


NR 


1 0.09 






1 NU 






1 1 7.7 1 1 


1 

t 30 


1 

1 12.29 


1 0.9© 1 


NR 


1 0.06 






1 NU 






1 1 7 . 7 t 1 


1 , 

1 31 1 


1 1 1 















> 



TOBLE 2.1: PflRTICULRTE REnOVW. PROFILE CQCTOBER/ 196-^ > 

MOE WPQS 



PRGE 1 OF 



I 1 COHG. ! COHI3. I FILTER I METHL RES. I I 

DRTE I TURBIDITY CFTU) I t FIIO I HID I Rl/Fo <mg/L) I pH I TEMP . 

I I j ) I I I ((-(^g _ 

I Rau I S«t. I Filtar- ( Treat, I mg/L I mg,'L I mg/L I Rau I Tr«at. I ftau I Treat I C> 

1 I 15. Ot I O.eo I NR ( O.06 1 I I NU I I I r 7.9 I 

2 I 1-4.42 I 0.?2 I NR 1 0.06 I I 1 NU I I I I 7.9 t 

3 1 12.00 t l.ie I NP 1 0.08 1 I I NU t I I t 7.9 I 

4 I 10.88 I 1.3& I NR I 0.16 I I I NU r I I r 7.8 I 

5 ^ 10.08 I 1.07 I NR I O.Oe I I I NU I I II 7.8 I 

6 r 10.50 I 0.45 I NR I O. 06 I I I NU I I I I 7.8 I 

7 I 9.38 I 0.76 t NR I 0.07 I I I NU I I I t 7.8 I 
a I 8.21 I 0.52 I NR I O.Oe I I I NU I I I I 7.8 I 
9 I 7,92 I 1.15 I NP I 0.10 I I I NU t I I ( 7,8 I 

10 I 10.67 I 1. 15 I NR I 0. 10 I I t NU I I I t 7.8 t 

11 I 16.00 I 1.20 I NR I 0.08 I 1 I NU I I 1 t 7.8 I 

12 I 10.79 I 1.29 I NR I 0.07 I I 1 NU I I II 7.8 t 

13 I 11.67 I 1.28 I NR I 0.07 I I I NU I I I 1 7.8 I 

14 t 9.75 I 0.7t t NR I 0.09 1 I I NU I I I 1 7.8 I 

15 I 12.83 I 1.16 I NR ) 0. 08 I I I NU I I I 1 7.8 I 



> 

TJ 



TflBLE 2.1 Ccont-d^. PRPTICULflTE RE«0^^flL PROFILE ^""^J^f ^^^f*^ 



PftGE 



OF 



I ^^^g_ I FILTER I ^"|TRL RES. 

p«TE I lURBioiTv <FT.j> . ; «iD ; ^'"^ l.^y.!!..^-!':'?'^!-;-— ^" !Id«g:. 

, 1 1 1 [ ' "'"^ Nu I I I I ?.e 1 1 

16 I 1?.29 1 1.13 t N«=' ' O-O0 ___„ I 1 I > ' 

, 1 1 1 -— wu I I ' I 7.e t I 

17 I Ifc.Ot I 1.3- I NR 1 0.10 I __ I 1 1 1 • 

I 1 1 I ' Nil I I I I 7.8 I I 

10 I 21.25 I 1.4-* I NR I 0.10 1 _ _ , | I I I ' 

1 I I ' ' I " ~ I Nil I I t I 7.8 I I 

19 1 a"*. 79 I 1.33 1 NR I O. 19 I J^Z. 1 I I 1 I 

I 1 1 ' ' "' NU I I I 1 7.8 1 t 

20 t 1^.96 1 t.^T- I NR I 0.09 I ___ - ^— I I 1 ' ' 

I I I ' ' "" NU 1 1 I I 7.9 ( I 

21 I 20 39 I 5.95 I NP I O.ll I , 1 -I 1 I 

1 I I I 1 " NU I I I ' ''■S ' 

22 I 32.21 I 0.96 I- NR I 0.09 I "^ ' , , 1 1 

, I I 1 I ' NU I I t ' ^-S ' 

23 I 11.75 I l.oe I NR I 0-09 ' ______^_ I I 1 1 

._ 1 ^-1 1 1 ' Nil I I I ' ''■S ' 

24 I 7.63 I 1.21 I HR 1 0.17 I ___^__ | 1 ^1 " 

25 I ^..59 I 3.10 I NR I 0.16 I J*- l I 1 1 

I 1 1 " ' " NU I I I I ^-9 ' 

26 I =l.OO I 1-00 1 HR 1 0.12 I __ t i__-.— i 1 

1— 1 1 1 -—; - NU I I ' I 7.6 1 

27 I 6.83 I 1. 00 1 NR I 0.12 I __ _ | 1 1 ' 

, 1 1 1 ' "" NU I I I ' ^-^ ' 

2© I 6.97 I 1.00 I NP I 0.11 I _ 1,^ 1 1 I 

29 t «=; 19 I 1.35 I HR I 0.16 I ' ! ____ I I I ' 

30 I 7.13 I 1. SI I NR I 0.15 I _ ___"!:'___ I , I I 

31 I 6.67 I 2.15 I NR I O. 39 I I _[ . 






TfiBLE 2.1= PRRTICULRTE REMOVflL PROFILE t NOVEMBER.' 1 994^ ^^^^ 



PRGE 1 OF 



_ I ^^^^ , FILTER I METRL REE. 

DRTE I TURBIDITS' fFTU) __ I '_^1°„__ | „_.„_- 1 ------- - I I tdog • 

I R«u I Sot. I Filtar I Tt'«»t. I '^'3^^_ '_ ""^ •" __ _ ?____, —_"- | — - I I • 

I 1 1 1 ' ■ J J . , I I 7.8 I 

1 I 6.58 1 1.3J5 1 NR 1 0.36 I __ _ __«<-'_ , , , , 

I 1 I 1 ] ~' * Nil I I I I 7.8 I 

2 i 7.9? I 1.^7 t NR I 0.21 I ___-_ i I 1 1 

I_ I ! 1 > , " I Nil I I I ' 7-0 ' 

3 I 9.04 I l.lt I NP I 0.17 I _„_„ t I 1 1 

1 r 1 1 '- " Mil I I I ' ■'■9 ' 

4 1 H.40 I l.U' I NP 1 0.19 I __ _ 1 I 1 1 

I I 1 ' ' " " Nil I I 1 I 7.9 t 

5 I 1 09 t 1.^1 I Nft 1 0.20 I I ^^ __ _ , I , r 

1 1- 1 1 ' I Nu I I I I 7.e I 

6 I 6.ne I Lie I NR I 0.17 I _ _ __ I 1 1 1 

I 1 I I ' " Nil I I 1 I 7-0 ' 

7 I 7.09 I 1.77- I NP I 0.20 I \. '^Z.. I I 1 • 

1 I 1 1 ] ~ MM I I I I 7.8 I 

8 I 7.08 t 1.73 I NR I O, 16 I | i 1 1 

I 1 I I I .... II II 7.9 I 

9 I 6.5-« I 2.06 I HP 1 0.2-* i __ __ _ _ ___ , , | 1 

, 1 1— 1 " " ^" NU I I I I 7.9 I 

10 I 13.29 \ 2.B9 I NP I 0.29 I __ i I 1 1 

, t 1 I I ~" Nil I I 1 ' ''■0 I 

11 I 12.92 I I.IO i NP ( 0.23 I __ ___ ________; ,- | 1 1 

I 1 ! 1 ' ' I Nil I 1 I 1 7.8 I 

12 I M.33 I 1.55 I Mfi- I 0.12 I I __ ^^^l i ^ ^ ^ ^ 

1 I 1 I I -" NU I I I I 7.7 1 

13 I 20.88 I 2.44 I NP I 0.20 I ___ _ ______ , t 1 > 

I I I ' ' ~ Nil I 1 '' I ' ''•'' ' 

14 I 37.58 I 3.70 ! MP " 0.35 1 _ '2.-—^ I 1 I "< 

I I I 1 1 ~ ,.,, I 1 I, t 7.8 I 

15 t 25.58 . 2.20 I NP I 0.23 I " .__!_______„! 



> 

TJ 



^ 



TOBLE 2. 1 (.cont'di: 



PHRTICULRTE REMOVRL PROFILE tHOVEri&ER/198-*3 

MOE WPOS 



PRGE 



OF 



t I CORG, 1 COflG. I FILTER 1 METHL RES. 1 1 

CIRTE I TURSIDITV CFTU> I I OIO I RID I Rl/F« r;mg/L> 1 pH I TEMP 

I I I I I ] 1 r deg 

I Rau I Sot. I Filtor I Tfoat, I mg/L I mg/L I mg/L t Rau t Troat. I Rau I Tt-«at I C) 

16 I 11.00 I 2.1?. I NR I 0. 31 I I t NU I I I \ 7.7 \ 

1? I 7.02 I 2.12 I NP I 0.21 I I 1 NU I I II 7.e I 

18 I 10, 3J I l.-ie I NR 1 0.30 I I I NU t t II 7.8 I 

19 I 9,96 I 1.30 I NR I 0. 17 I t I NU I t I I 7.9 I 

20 1 9.29 I l,eS I NR I 0.35 I I I NU I I I I 7.9 I 

21 I 6.42 I 1.S5 I NR . I 0.26 I I 1 NU I I I I 7.S I 

22 I 5. 2B I 2.29 I NR I 0.31 I I I NU I I t I 7.8 I 

23 I i.95 I 2. 15 I NR I 0.30 I I I NU I I II 7.8 I 

24 I 4.73 I l.eO 1 NR I O.ia I I I NU I I I i 7.7 1 

25 t 6.91. I 1.28 I NR I 0.16 I t t NU 1 I I I 7.8 I 

26 I 4.29 I 1.42 I NR I O. 21 I t I NU t I I I 7.9 1 

27 I 4. 40 I 1,77 I NR I 0.30 I I 1 NU I t I I 7.8 t 

28 I 5.62 I 1.62 t NR I 0.19 t I I NU I t I I 7.8 I 

29 I 6.19 I 3.57 I NR I 0.59 I I I NU I I ' I I 7.9 I 

30 I 5.13 I 1.20 I NR I 0.14 I I I HU 1 I II 7.9 I 

31 I I I I t I I ) I III 



in 



TRBLE 2. 1 1 PflRTlCULftTE REMOVAL PROFILE C DECEMBER/ 19e^> 

MOE WPOS 



PRGE 1 OF 



„„ 1 ^ ,„,, I COflS. I COHG. I FILTER I METAL RES. I | 

°^^^ j !-!?!°!!L'!!^i!__ _ ' _ _ _'__'^'° ' ^^^ ' ^^^'"^ <<^^^^ « ph I temp . 

' '''■" _' ^"^1_ ' Filtar I Treat. I mg/L t mg/L I mg/L I Rou I Irmat. I Rau rXraat I C? 

1 I 6.00 1 1.35 I NR I 0.12 I I t NLI I I ( l~?.Q \ 

2 I 5.'*9 I l.2-» I NR I 0.12 I I I ~NU I j I I ^Ts" I 
3 I 5-2-» I 1.52 I NR I 0.26 I I I NU I I | I ~?ra~ I 

■* I 7.20 I 2.10 I NR I 0.16 1 I I NU I I i" I "^Te"" I 

5 r ?. 27 I 3.11 I NP I 0.63 1 i 1 NU I | t i~7~e I 

6 I ?.92 ( 2.5-* I NR I 0.2S I I I NU I I | i~?~e I 

7 t e.-^-t I 2.11 I NR I 0.18 I ) I NU I I J l~?78~~l 

8 1 5.86 I 2.00 I NR t O. 19 I I | NU I ~ I j \~7.e I 

9 ( 5.?5 I 2.52 I NR I O.-^O t i I NU I I I \~7~e I 

10 I 6.33 I 2.65 I NR I 0.53 I t I NU I I | ! ^Tb I 

11 I 6.45 I 2.91 I NR ) 0.66 I I I NU t I ~ | \~7.e I 

12 I 7.99 t 1.46 t NR I 0.59 1 I I NU I f | l^'e I 

13 I e. 96 I 1.09 I NR I 0.43 r 1 I NU I 1 " | I "779 I 

14 I 43.66 t 2,35 I NR 1 0.30 I i I NU I I . I | 78 | "^ 

15 I 72. SB t 4. 1 1 1 NR I 0.44 I | I NU 1 I | 1781 



TOBLE 2.1 (cont'd?: PRRTICULRTE REMOMRL PPOFILE (DECEMBER,'! 964 5 

MOE WPOS 



PRGE 2 or 2 



) ' "*'-' ' "'*-' ' Rl/Fo '.mg/L3 I pH | TEMP 

_16_" -11^33 I 2.96 I NR I 0.29 I ~~ \ " J "" Nu"~ I ~" " \ \ i'^^b'i 

I? I 23. 13 I 2.65 I NP I 0.33 ' I \ l"~~NLl""l I ! !"^~^"~' 

t t ) I I _ ' ""I I t I 7.9 I 

19 I 16.83 I 2.93 I HR I 0.26 ~l" "~| | "nu"" ! I I I "^'o"" I 

19 I 15,89 I 2.21 I NR r 0.31 I | i ~nlj I ! I 1"^;;''"' 

1 I I I 1 nu I I I I 7.8 t 

20 I 12. 04 I 2.65 I NR I 0.14 I ^J I ~NU~~~ ! I ! ! "i: ' """■ 

1 1 I I . ' ' ' ^-S ' 

__?!__ I _!?:?!__ ; _ J:!^_ j !?!___ ; __2:!L~ ' ' "V ' " ' "" ' ' ' ' ~^" e~~ 1 

22 I 22.79 I 2.85 I NP I 0. 3f I "~~ r I NlT" I I I l~Z ' 

— I I . , Mu I I ) t 7.8 I 

23 I S-f.Zl I 3.20 I NR I 0.37 t I I "nu""! I i I'^'^:""! 

1 1 I I . "" ' ' II 7.8 t 

24 I 24.79 I 1.82 t NR I 0.27 1^ 1 | "~nu'~~I I ! 1 ~^~o~" ! 

1 1 I I ' ^ ' "'J ' I II 7.8 I 

25 I 17.71 I 1.93 1 NR I 0.39 I | ~ " ~" i ~~~Nn~~~ I I I I "I^"!*"- ' 

1 I I I ■ nu [ 1 I I 7.8 I 

26 I 14.96 I 1.51 I NR I 0. 35 I ~ 'l~ "i'nm 1 I ! i "^ ' 

1 I I I , , nu I 1 I I 7.e I 

27 I 15.92 1 1.31 I NR ( o722 " I ' — - - f'""^^ ! I ] I";";"""! 

1 j I ">-' I I I 1 f'.B I 

28 I 13.00 I 1.53 1 NR |~ o72r~l 1 '"'"nu I ! ! ! "-ro""" I 

I I I I I I I ' I . ,H 1 

29 t 40.00 I 1.87 I NR | 0.47 I |" l" Nil ~~ I.- I 1 "^^ ' 

1 ( I I , i-iu I ( I I ,'.8 I 

30 1 120.4 I 4.23 I NR I 0.34 ~l ',"""" ," nu~" I I I I "^"o"" I 

1 I I , _ _ ' '"^ ' I It 7.8 I 

.-.!L_1 }^^'^ ' '*-^^ ' '^'^ ' "0752" t I i'~~Nu""I J ] !~7'8~^i 



tJ 



TABLES 3.0 AND 3^ 
DISINFECTION SUMMARY 



..... .n. TAEI^ ........ DISINFFCTTON StlMMARY: 

. . Data fo. ann^oniation. chlorinatlon and SO^ dosages -all flow 
dependent and were not entered for 1984 and 
unreliable flow records. 

Combined chlorine residuals are not analyzed 

^■>=ia„al<: followinE pre-chlorination are analyzed 
Free chlorine residuals foli°"^^6 P^ ^ Pre -chlorine 

and recorded continuously °^ \ f ^^^ residual range between 
dosages are adjusted to --^--^f.^J^l^./^^^.'^re not entered 
tn%S''trits^in:rtheyr:or"lictuate ^ch outside desired 

range . 
- Total chlorine residuals following pre-chlorlnation are not 
analyzed at the plant. 
: . Free chlorine residuals following post-chlorination are . not 
analyzed at the plant. 
Sulphur dioxide is not used during pre-chlorination 



TnBl.E 3.0: DISINFECTION SUMMRRV 



nOE WFOS 



PRGE 



OF 



HVi 



(^EEB 



"IHR 







1 


9 





6 


1 


1 


9 




»J 




5 




PRE- 


-CHLOPINRTION 1 


POST- 


-CHLORlNflTION 1 


PRE~CHLORINHTIClN 


1 
- 1 - 


POST- 


CHLORINHTION 




HRK. 


1 MIN. 1 


RVG. 1 


MflK. 1 


MIN. 1 


Rye. 1 


MRX. 1 MJN. 


1 Rk/e. 


1 


MFIH. 


1 
-1- 


MIN. 1 flve. 


CL2 Demand 
CL2 D03»qo 


8.92 
13. 42 


1 3. 14 

t 7.64 


4.9? 1 
9.47 I 


0.61 1 


0. 12 1 


0.T.6 1 






1 
1 
1 




1 
1 
1 

1 




Hitimon i a 


o.se 


1 0.03 


0.41 


0.59 I 


0.30 1 


0.60 1 






t 
1 




I 




S02 








0.64 1 


O. 11 1 


0.40 1 






1 
1 




I 
1 




K-osid. CL2 FroQ 








1 










1 

! 




i 




Fosid. CL2 Comb. 
Rosid. CL2 Total 








1.24 1 


0.95 


1. 16 




( 


1.60 


1 
-1- 


0.95 1 I.IG 


CL2 Domand 
CU2 Dosage 


6.81 
11.31 


1 2.93 

1 7.43 


4.39 
1 8.86 


0.65 1 


0. 15 


0.31 






t 
1 








Rmtiioni a 


0.50 


1 0.04 


1 0.42 


0.62 1 


0.35 


0.54 






j 




1 
1 




S02 








0.51 1 


O. 11 


0.30 






1 




■I 




Posid. CL2 Froa 


















1 

r 




t 




Rosid. CL2 f;o(nb. 
Rasid. CL2 Total 








1.5B 1 


0.96 


1. 19 




1 


l.OB 


1 
-1 


0.90 1 0.96 


CL2 D«mand 
CL2 Dosage 


1 10.40 

1 1 4 . 90 


1 3. 19 
1 7.&9 


1 S.e? 

1 10.3? 


1 0.50 1 


0. 16 


1 0.31 






1 
1 

1 




1 

I 
1 




Hmmon i a 


1 0.56 


1 0.27 


1 0.59 


i 0.63 1 


0.39 


1 0.53 






\ 
I 




t 

1 




S02 








1 0.93 1 


0.22 


1 0-39 






1 
1 




1 
1 




Rasid. CL2 Froo 


















t 




1 

1 




Rasid. CL2 Comb, 
R-asid. CL2 Total 








1 1 . 44 1 


1.03 


1 1.23 






1 
1 


1..21 


1 
1 


0.65 1 0.96 


.._..»„^.. — —.-.— -. —■- — r- — 




■* 























I 



PH6E 



OF 



TflBLE ?..0: DISINFFCTION SUMMHRV Cconfd> 



noE wpos 



1 9 

PRE-CHLOP I NRT I ON 

nnx. I MiN. I HV6. 



6 & _ 

POST-CHLOS- 1 NRT I ON 
nflM. I MIN. 1 BVC-, 



PRE-CHLOR I NOT 1 ON 



POST -CHLORINHT ION 



•I- 



MAX. 



niN. I HVG. I MRK. 



I MIN. 



I RV6. 
■ I 



■I- 



I 
I 



CL2 Damand 
i;l2 Dosao* 



8.33 
12.B5 



) 



2.40 
6.97 



I Flmmonia 

I 

I £;02 

I 

I Plosid. CL2 FrQO 

1 tasid. CU2 Comb. 

1 IS'osid. CL2 Total 



O.Sl I 0.?7 

I 



B. TB 
0.3? 



0.50 
0.62 
0.5? 



O. 13 
0.2& 
O. 17 



t 

I 

1.40 I 0.51 



O. 3Z 
0.50 
0.36 

1.09 



I 



I 



I 
J 

t 
1.25 I 0,84 

I 



0.9T 



MHV I 



r 



CL2 Damor.d 
CL2 Do 9 ago 



I FlmiTiania 

1 =,02 

1 i;:»»id. CL2 Froa 

1 P'asid. CL2 Ccmb. 

I Casid. CL2 Total 

I 

TUN 1 C:L2 Dam»nd 

I C-1.2 Do sago 



9. 16 
13.66 

0.59 



3.60 
e. 18 



5.63 
lO. 13 

0.41 



0.60 



■I- 



0. 14 
0.44 



0.64 I 

I 
0.?6 1 0.21 

I 

I 

1 
1.36 I 0.95 



0.31 
0.51 
0.40 

1. 14 



.1 < 

( 1 

1 

I t 

I I 

I I 

I I 

I • 

1.03 I o.ao 1 
1 1- 



0.92 



I 



Flmmon i a 



I =^02 



P'osid. CL2 Froa 
K:«sid. CL2 Comb. 
C;asid. CL2 Total 



7.55 I 
12.05 I 

I 
0.53 I 

I 



I 
I 

r 



4.06 
B.56 



5.73 
10.39 



1 



0.22 I 0.3S 



0.65 
0.60 
0.76 

1.50 



0. lO 
0.40 
0.21 

1.05 



0-36 
0.5O 
0.40 

1,29 



I 



1.. 36 



1. 12 



1 .24 






TRSLE 3.0: DISINFECTION SUMMRRV Ccont' d> 



PRGE 



OF 



MOE WPOS 



TUt 



CL2 Datnand 
CL2 Oosaga 

Rmmon i a 

S02 

Rosid. CL2 Frao 
Rasid. (;L2 Cci<nb. 
Ro5id. CL2 Total 



PRE-CHLORINFITION 



MOM. I MIN. 
1 

I 



RVG- 



8.39 
12.89 



>.?3 
'.23 



0.-10 1 0.1? 
I 



9.93 
0.26 



9 & 

POST-CHLDR'INRT ION 



MRU. 



I MIN. 



0.85 

o. rg 

0.51 
1.19 



O. 10 
0.13 
O. lO 

I . M 



RVG, 



0.33 

0.53 
0.2? 

1.34 



PRE-CHLORINHTICIN 



MRX. 



MIN. 



RMG. 



g 5 

POST-CHLORINRT tON 



MflK. 



I MIN. 1 OVG. 
I I 



t I 

I . rs I 1 . 05 I 1 . 36 

I I 



II je 



CL2 Damand 
CL2 Dosnga 

flmmon i a 

£02 

Rasid. CL2 Fraa 
Rasid. CL2 Ccmb. 
Rasid. CL2 Total 



?.03 
12.33 

0.43 



3.03 
7.53 

0.2O 



23 
73 



0.27 



0.75 
0,5H 
O.Sl 

1.59 



0. 12 
O. 43 
0. IF 

0.95 



0.32 
0.49 
0,35 

1.40 



1.75 I 1.15 I 



1.3: 



iKP 



Ct2 Damand 
CL2 Dosaga 

nmmoriia 

502 

Rasid. CL2 Frao 
Rosid. CL2 Comb, 
Rasld. CL2 Total 



10.22 
14.72 

0.6? 



4. 05 
0-55 



6.63 

1 1.33 



I 



O. 14 I 0.30 

I 



0.63 
0.60 
0.97 

1.65 



0. 12 
0.42 
0. 15 

J . 30 



0.27 

o.e.3 

0.38 
1.49 
























1.36 



t . 36 



1 .35 



-0 
N> 



TRBl.E 3..0: DISINFUCTION SUMMHRV CccnfdJ 



MOE WPOS 



PRCiE 



OF 



PRE-CMLQRINRTION 



riHM. 



litN. I RV6. 



6 

POST-CHLORIN07 ION 



MRK. 



1 



DIN. 



HVG. 



1 ^ 

Pf?E-CHL0RINRTION 
MRM. I MIN. I BKK5. 



P05T-CHLOPINOTION 



MfW, 



MIN. 



FtVB. 



HIT I CL2 Damand 
CL2 Cios^ga 



RiDinoriio 



10.22 
1-^.72 

0.-»l 



4.33 
0,05 



5.80 
1O.30 



0.30 



S02 

Rosicl. CL2 Fr«« 

Pas id. CL2 Ca<i>b. 

Pasid. CL2 Total 



0.52 
0.65 
0.46 

I. 80 



•t- 



O. 12 
0.35 
0. 12 

i.oe 



0.20 
0.-19 
0.29 

l.i3 



1.50 
























1 .28 



1.51 



NOV 



C.L2 Domflnd 
CL2 Dosaga 

Rmmori i a 

SO 2 

Rosid. r:L2 Froo 
Pas id. CL2 Coiftb- 
Rosid. CL2 Total 



6. It 
10.93 



3.26 
7.76 

0-33 



•^.27 
B.77 

O. 39 



0.'»'t 
0.59 
0.47 



O.07 
0:46 

O, lO 



1 . S8 I I . OS 



0.24 
0.52 
0.26 

1.26 



1.59 



1.31 



1.44 



Ol-C 



C:L2 Domand 
CL2 Po»ng« 

fiifitnoriio 

SO 2 

Pdsid, CL2 Froo 
Pasid. CL2 Convb. 
Pas Id. t:L2 Tct-al 



5.71 
10.24 

0.64 



.27 



3.93 
q.32 

0.46 



O. 30 
0.60 
0.40 

1 .4B 



•I- 



0.12 
0.42 

O. 1? 

I - 20 



0.21 
0.50 
0.26 

1 .31 



1. 10 



0.(33 



0.9'* I 



k 
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21 
22 
2S 
2t 
25 



4 . Si' 
H.Ol 
3 . 5".' 
3.9B 
•♦.01 



26 

2? 
28 
29 
70 

31 



H. 16 
3.?5 
M.O-I 
1.00 
5.18 
T..B8 



Dos. 
8.61 



9. T'T' 

10.21 
9.62 



9.0? 
8.51 
8.0? 

e.-te 

9.51 



8.66 
e.26 
Q.L=;i 

?.'A6 



NH5 

O.I? 
0.46 
0.42 
0.48 
0.54 



O.ES 
0.54 
0.51 
0,55 
O.e.4 



0.54 
0.41 
O. 41 
0.45 
0.51 
0.51 



sn2 



NLl 



cl: 



Fr«iB 



Coffib. 
NP 



Tot-sl 
NP 



Dam . 



0. 12 



0.20 

o. i;- 

0.29 

. 29 



. 24 
0.2? 
. 00 

o.oo 

0. .!? 
0..?4 
0. 16 
0,00 

0. i:-' 

O. 18 
0, ,":4 



0. 55 
0.5:5 
O - ?i€- 
. 60 
0, 56 



0.5? 
0.51 
, 54 
0.42 
0.58 
0.51 
0.56 

^*:'! 
0. 5.5 

0.60 
0.54 



0.J.4 
O. 1? 
O- 18 
0.2i 

0.2? 



0.30 
O. 15 
0. 14 
0.21 
0.00 
0.00 
0.00 
0,3.8 
O. I'l 

0. ;■ 1 
0.00 



RESuuHiL *:l; 



F'ria>a 

NP 



Ciiiub. 



1 . 2? 
1 . 2i} 

1 , . '.i 
1 . •; I 



1 
•- I 

I 
— I 

I 
.. „| 

■■-■-;1 
I 



1 



-I 



— -I 






TABLE 4.0 

T & O CONTROL, ALKALINITY ADJ. 
AND FLUORIDATION SUMMARY 



NOTpq FOR TABLE 4.0 - T & CONTROL 

NOTES FOR TABLb m.KAT.TNITY AD-T f. FLUORIDATTON SUMMARY 

KMnOA and Soda Ash are not used at the Brantford Plant 
NA - Information not available . ■ . 

: SbieTorTatly T & control, alkalinity adj. and fluoridation 
values are not included due to lack of available daily data 
Lime dosage data was available for the last 5 months of 1986 
onlv 1985 and 1984 values were not available 

- Lime' daily dosage values were not available. Average daily 
dosages for the month are estimated by the quantity of lime used 
for each month divided by the low lift pumpage rates for .he 
corresponding month 



THBLE 1.0! TftO CONTROL RLKRLINITY RDJ. 8. 
FLUOR I DOT ION SUMMRRV 



HOE WPOS 



FHGtl I OF 2 



, 190& I 198*5 I 1904 

|~~MHKr "l MIN. I RVG. I MRX. I MIN. I PVG. I MFIW. I MIN. I flVS. 

jiw 1 pRc 1 0.00 1 o. 00 I 0.0 I 1 ' !!in I I 1 «M 

, tCMnOI I I I NU I I ' "li wn 

I Lim, I I 1 Nfl . . "r, NU 

I Soda flsh I I I NU t I ' ^" N« 

I F Do- I I I 1.01 I I I NR I I t NH 

I F Ro=. I I. SI t o.ee 1 1.16 I 1.23 1 l.Or l 1.13 I I I NR 

FI-B I PHC I O.OO I O.OO I O.OO I I I NO I I 1 NR 

I F Dos.. I I I 0.?0 I I I NR I ^o 

I F Ra?. t 1.46 I 0.51 t 1.18 I 1.30 I 0.65 I l-l? I ___ _ _ I __ ___""__ 

M„R 1 PHC t 10. GO I 5.00 I e.eo i ' ■ I mm I 1 ! nm 

t <rin01 I I I HU 1 I I NU NU 

1 Limo II I NR I I I NR I I I NR 

I F Do=. I I I I.03 1 1 . N« NR 

I F Ra». I 1.98 1 0.56 I 1.16 I 1.29 I l-Ob^ __ _ . — -^ __--"--. 

RPR 1 PRC I lO.OO I 10.00 I 10. OO I I I NR I I 1 1^^, 

I irMnOI I I I NU I I ' "1^ mo 

' L'™ ' ' I Nf^ " ; ; ^" nS 

I Soda Rsh I I I NU 1 MO NR 

IF Do-< I I t 1 - 05 I I I NR I I I NR 

t F Roi. I 1.1S 1 0.61 I 1.^9 I 1-21 I 1.03 I _»-10 _' _ _' „]_.._'!!!!_.. 

MRY I FRC I 0.00 1 0.00 I O.OO r 1 ' I^IH 1 ! I nm 

I KMnOI I t 1 NU ( 1 1 NU I NU 

I Soda flsh I I I NU I I I NU .. 1 ■■ NU 

I F Oo- t I I 1.21 I I I NB I I . ! NR 

1 F Ras! t I.IO I I.OO I 1.20 1 1.21 ' 0.07 I I . OS I I ^ ' NO 

TUN I F'fiC I 0.00 I 0.00 I 0.00 I I 1 H« I ' 1 «n 

I KMnOI t 1 1 NU I I ' "li 1 ; NO 

: Lima I I I NR I I I NR I 1 I NR 

^-^' "'^^ ' , . I NU . . ; "i^ : 1 1 NR 

I F Do-.. t t I 1.01 I I i NR ^o 

I F Ro-.. I 1.10 I 0.09 I 1.13 I 0.96 ! 0.07 I 0.95 I t t NR 



09 



TRBLE 4 O: TB-O CONTROL RLKRLINITY RDJ. 6, 
FLUORIDRTION SUMMRRY (cont'd. > 



MOE WPOS 



PRGE 2 OF 2 



, ~aii " T Ts'bs ~j «^84 1 


l"MRx:"'T'mN:"i"RV6:"l"MRH. 1 MiN. 1 RVG. 1 ""«-__;„«i^i__;„^^?i„i 

JUL 1 PRC t O.OO . O.OO 1 OO 1 nS > 1 NU 1 
1 KMn04 1 1 t^^ NR 1 1 1 NR 1 

1 Li<T.» I i ^u nC 1 1 NU 1 
' Soda R=h ! NU ! NR . 1 ' !:!2 1 

.1^^::: ; 1..0 ; 0.31 ! °o:ll ..s. , --„;„--_; - l__-^^-l 

RUG 1 PRC 1 0.00 1 0.00 1 00 ^1 1 1 NU 1 
1 tfMn04 ' • J*^-. 1 NR t 1 1 NR 1 
1 Lime 1 6-7 NU 1 r 1 NU 1 
1 Soda Rsh I NU , NR 1 - -1 1 NR 

!^^::; ! 1.1. 1 o--_J J:°LL.ii!°-j-i:!^-i-^i^^-i 1 !-""-: 

J 1 1 1 I 1 ' 1 1 NR 1 

irr:ri\..o i ..o. : i.r, 1 ..« ! ..- _i__i-=i.i i i.JL.i 

1 1 ' ' NO 1 1 1 NR 1 

NOV 1 PRC 1 O.OO 1 O.OO 1 OO 1 NU 1 1 I NU 1 
1 KMn04 1 1 NU , nH 1 . 1 1 NR 1 

i siT. B,H ! 1 1 > ; ! ^". 1 : . 1: . 1-1 
i^s::; 1 ...3 1 0.,. 1 v.ii ,.,. ..-._.i:?^.i i..,„..i„---i 

1 1 1 1 1 ~^\ N« 1 1 1 NR 1 

t Soda Rsh 1 1 1 NU 1 1 NR 1 1 1 NR 1 

\i^.:: 1 ,.0, 1 -5r-.l.-!l?°-L.l:!!-l-h!!-i-i-™-- i ^-^-' 



> 



(O 



TABLES 7.0 
BACTERIOLOGICAL TECTING 



TOBl F 



O: enCTERIOLOGlCRL TESTING ':1996> 

MOE WP05 



pRGE 1 or 



l" TOTAL COL I 1 FECm COL I 1 FECHL STREP 1 


tR|BIC10lfllE(FIGIfllHII(JI 

1 1 1 I 1 1 1 1 1 1 1 ' ' 

JRN 1 R 1 1 1 3 1 1 1 1 2 1 2 1 1 1 1 ' 1 ' ! 
ITI"»1 1 1 141 1 1 1 

, 1 I t 1 1 1 1 1 1 ~~Z~~ , " , 

FES t P 1 1 14 1 t 1113 1 1 , 
ITI4I 1 1 141 11 
1 1 1 1 1 1 1 1 I 1 1 

MR« 1 R 1 1 14 1 1 1 14 1 1 

1 T 1 4 1 1 1 14 1 1 1 1 1 

1 1 1 I 1 — 1 1 1 1 I 1 ' ' ' 

flPR 1 R I 13 12) 1 1 4 1 1 1 1 1 ! "* I ' I 
ITI5I 1 1 151 1 1 1 ' 
1 , , 1 1 t-- 1 1 1 t 1 ---— 

MRY 1 R 1 1 3 1 1 1 1 12 12 1 1 "* 
, T 1 4 1 1 1 14 1 1 

1X14 1 1 1 14 1 1 1 1 

1 1 1 r 1 1 1 1 1 

IT13I 1 1 tSi 1 1 I 1 1 ' ' 

, 1 1 1 1 1 1 1 1 1 

RUG IRI I1I3I 1 1 141 1 

SEP IRI 141 1 1 1 141 1 
IT141 1 1 151 1 ' 
1 1 , , 1 1 1 1 ,— — 1 

OCT tPt 1 I3I1J 1 13111 1 

, , 1 1 1 1 1 t-— 1 - — - 

NOV (Rl t 141 1 1 141 1 
1 T 1 3 1 1 1 1 14 1 1 1 1 
, 1 1 t 1 1 1 1 > — — 

DEC 1 R 1 1 I 1 1 t 1 t 1 1 1 2 1 



NOTE: All results aro for- lOO mL samples; tests carried cut at MOE lab. Resources Rrf- 



H = Absent 
B = 1-100 
C = 101-5000 
O = >5000 



E = 0-10 

F = 11-500 
G = >500 



H = O-l 
I = 2-50 
J = >50 



I 



TRBLE 7.0: BRCTERlOLOSlCfiL TEST INS fl985J 

MOE WPOS 



PAGE 1 OF I 



1 TOTRL COL I 1 FECRL COL.I 1 FECOL STPEP 1 


tniBlCIDIfilEIFlGlfilHIl IJI 

1 1 1 1 1 — 1 1 1 1 1 1 1 1 

JRN 1 R 1 1 1 t 1 1 11(31 1 1 1 -^ 1 1 t 
1 T 1 1 1 1 1 14 1 1 1 1 1 _ 1 

FEB I R 1 1 13 111 1 13 111 1 13 111 
ITItl 1 1 111 1 1 1 < 
1 1— — 1 I 1 1 1 1 1 ^1 1 1 ' I 

MflR 1 R 1 1113 1 1 1 2 1 2 1 1 1 1 3 1 1 1 

..ITI4I 1 1 141 1 1 t 1 1 > ' 

, — 1 1 1 1 1 1 1 1 1 1 !"';"""":"" 

OPR 1 R I 1 13 1 1 1112 1 1 1 12 1 

1 T 1 4 1 1 1 14 1 1 t 1 1 [ 

MOY I R 1 12 13 1 1 1 2 1 3 1 1 1 13 12 1 

JUN IR1 11131 1 III3I 1 1 1311 
ITI4I 1 1 141 1 1 1 1 1 1 

ITI5I 1 1 13 ' ' 

, — , 1 1 1 1 1 1 1 1 ~~;"' "7" 

1 1 1 I 1 I 1 I 1 1 1 -- 

SEP 1 R 1 1 1 13 1 1 2 1 I 1 1 1 1 13 
ITI31 1 1 I3t 1 1 1 I 
1 , 1 1 1 1 1 1 1 1 1 —■ -— '---- 

1 — 1 — , 1 1 — 1 — 1 1 1 1 ""7"" ";"" 

NOV IRI 1 I2I1I 1 151 1 1 12 
ITI4I 1 1 141 1 t 1 1 
1 1 1 t 1 1 1 1 1 1 [ - 

ITI3I 1 1 131 1 1 1 I 1 1 



(d. 



NOTE: on results are For 100 mL »an>pl«s; tosts carriad out at MOE lab, Rosourcas Rd. 



fl = Bbsont 
B = 1-100 
C = 101-5000 
O = >5000 



E = 0-10 
F = 1 1 -SOO 
S = >5O0 



H = 0-1 
I = 2-50 
J = >SO 



to 



TRBLE 



O: BRCTEPIOLOSICriL TESTING a98t> 

MOE WPOS 



PfiGE 



OF 



J I FECRL STREP 

I TOTRL COLI I FECflL COLI J 

, —-.—-— I—-- Z" T ~f" ,"" 6 I n > H ' I ' -' 

I fl i B I C 1 D t Pl\ EI ^ ' J^_^ , , I 

, I !—:"""! I""' I ~5 I I 111-11 

JON I R I 1111 I , I t 

I T 1 III , , I 1 1 

, 1 , 1—-— i 3 I t 1 12 11 

FEB I R I I 1 I 2 I I , , j I 

I T I I I ' , I 1 ^--1 1 

,„__, , 1---- — 1,11 I IV 

MHR I R I I til , , I j 

I T 1 1 1 I _ ' , , , 1 I- 

RPR I R I 12 12 1 I I I ' I 

I T I I < ' __ _ , I I 1 I 

, — 1_ — -t !":"" % t 1 I 13 111 

MRY IRI I 111 1 I I ' ' 

I T I I 1 ' __ — I t ' ' ' 

, I I 1 1 -• " 111 1 12121 

JUN IRI I 1 I 3 I ^ I I I I I ' 

1 T I -« I I ' _ __ 1 I i 1 ' 

,____, I , -1— -- --" ^ ^ I I , , -t I 

JUL IRI I 'kI I 1 1 ' ' 

I T I 5 t I I \ ^ \ 1 I 1 1 

,. — , 1 — I":-" 1 H I I 1 ' '• 1 

RUG IRI 1 I'll ^ 1 I I t ' ' 

I T 1 ■» I I ' 1 I I 1 ' 

, , I 1 ,— -— — 4 1 I 1 13 11 

SEP IRI 1 ''^ I i 1 I I ' 

I T I 1 1 I ' ' ____ t t I 1 ' 

I I I I I '.41 I I 151 

OCT I R t I ' '^ fi I 1 I ' ' 

I T I 5 I I I ^__] ___ , 1 1 !- — 

, 1 I 1 '"";""," i ' 3 1 I I 1112 

NOV IRI I ' ^ ^ 1 I I I I ' 

I T I 3 t " I I I 1 1 ' 

, — , 1 — —I ;— ;-' 3 1 I I " ' ' 

DEC IRt I ''. I I 1 I • ' 

i T I 3 1 ' ' 15 1 



NOTE; 



nil rosults ore for 100 mL samplas; 



tests car-ridd out at MOE lab. PoaourcQ- 



Rd. 



n = Rbsont 
B = I- 100 
C = 10I-5000 
D = >5000 



E = 0-10 
F = 11-500 
G = >500 



H = O-l 
I = 2-50 
J = >50 



> 



TABLES 9.0 

MOE ANALYSIS AND BACTERIOLOGICAL 
TESTING SUMMARY 



I 



TflSLE 9 



WPDS 
PLFINT: BRHNTFORD WHTER QURLUY - 3 



YERH SUMMRRY (1SB6 - I9B4) 



P*ge I 



i 




1996 






19BS 




wm 


DU5P : 
detection; 

LIMIT* : 


T 

DRINKING ; 
NDTEP cej/! 


,{ GENEPRL CHEMISTRY 
i 


MAX 


HIN : 


flUE 


nnx i 


MiN : 


flVE ; MRx : 


MIN ! nyE 


GUIDELINEI! 


! GENEPHL CHEMISTRY 


B 
T 


245.8 
233.4 


157.3 
146.0 


200.9 
197.4 


243,0 ; 
230.0 


135.0 ' 
162.0 


■ I '} 

185.0 : 1 

191.0 : ; 


- t \ 
t 


! 

1 

0.2 
mg/L 


{ 


j ^L^-f^LINlTY 

J mg/L 


t 

1 

. 1 

- i 


i fiHUOHIMM TOinL 

; mg/L - ■ 


C 
1 


0.280 
<O.050 


0.070 
'0.050 


d.210 
<0.050 


0,550 
<0.050 


0.200 
-TO. 050 


0.340 ! 
<0.050 1 

! 




0.05 
mg/L 


5 
I 


i CnLClUM " ■ 
; mg/L 


R 

T 












.1 

! 

t 


1 


0.1 

mg/L 


J 

I 


; CHLDPIDE 

; mg/t. 


P 

T 


60.00 
66.00 


31.20 
41.00 


42.80 
52.20 


72.10 
64.10 


44.00 
36.10 


50.10 : 

50. 20 ! 




0.2 
mg/L 


2S0 ! 
mg/L 1 


: coLnup Tcu 


P 

T 


33.0 
10.6 . 


11.5 
4,6 


19.9 
6.4 


9.0 


4.0 


6.1 ; B.2 


4.1 ! 5.9 


; 0,5 

1 TCU 


5 1 
TCU 1 


I CONDUCT I UI TV 

1 umho/cm 


R 

T 


645 

799 


530 
552 


607 
669 


; 658 
; 689 


ese 

689 


658 : 

669 ; 




! O.OI 
I umho/cm 


1 

1 
I 


i FIELD CHLnPIHE (COMBINED) 

; mq/L 

: FIELD CHLOBIHE (FREE) 


P 

T 

T 


t 

! 
! 




1 
t 

i 
! 
! 


i. 

i 

» 
1 

1 


t 

1 
1 


t ! 

! " 

! i 
i { 
I 1 
: ! 


! 

t t 
1 1 

t ! 
1 ! 


! O.I 
: mg/L 

; 0. 1 

! mg/L 


r 

! 

1 

J 

: 1 

i . I 


: FIELD CHLORINE CTOmL) 

• mg/L 


P 

T 


: 1.48 


! 1.0? 


1.20 


; 1.44 


0.92 


» 

: 1.18 : 

1 t 




: 0.1 

1 <ng/L 


: t 
: t 
; 1 


! FIELD PH 


R 
T 


; 9.27 
; 7.94 


; 7.98 
: 7.72 


: 8.17 

{ 7.01 


: 8.27 

1 7.88 


: B.io 

! 7.77 


: e.ie I 

! 7.82 : 




! 0.2 


: 1 



n 



TRBLE 1 (cont'd. ) 



PLANT: BRHHTFOCO WRTEB DUflL I T¥ 



VERB SUMMARY ( 1996 - 1964 ) 



P»g« 2 



: GENEPflL CHEM15TPY (Cont'dJ 1 


1966 






1985 




I9S4 ; 

1 • i 


DU5P : 

DETECTION! 

LIMIT* ; 


DRINKING : 
WRIER OBJ/! 
GUIOELINEl 1 


MAX 1 


niN : 


flwe ! 


nnx : 


HiN : 


RUE i 


MAX 


MiN : 


Rve ; 


; FIELD TEMPEPflTUBE 
; deg. C 


T 


25.00 : 
24.05 : 


2.50 ! 
1.92 


14,24 ; 
11 . 85 : 


23.00 1 
23.38 ; 


2.00 
1.B5 


12.93 
13.27 


' 




1 
* 

. ! 
. ! 


! 


t 
t 

1 


■ FIELD lUPBlDITY 
: FTU 


P 

T 


19.30 
0.40 


2.50 
0.16 


7.29 
0.25 


23.30 
0.46 


2.60 
0.20 


9.34 
0.25 






1 


■ 


1 FTU ! 


• FLUORIDE 

; ■ mq'L 


Q 

T 


0. 16 
I. 41 


O.U 
0.98 


0.14 
1.19 


0.17 

1.43 


0.13 
I. 10 


0.16 
1.26 


I.3S 


0.90 


1.08 


0.01 

mg/L 


flig/L 


; HflRDHESS 

; mq.'L 


P 

T 


293.0 
348.0 


242.0 

244.0 


265.0 
268,4 


337.0 
339.0 


223.0 
216.0 


264.0 
202,0 








0.3 
mg/L 




i MnCHESIUM 

• mg/L 


R 
1 


24.90 
26.60 


21.50 
20.50 


24.03 
22.43 


21.47 
25.90 


13.42 
12.93 


19.25 

20.25 








0.05 
mg/L 





! itiq.'L 


R 
T 


2.800 
3.700 


1.700 
1.700 


2.330 
2.420 


3.850 
3.350 


2.300 
2.800 


3.080 

3.080 








• 0.05 

itig/L 


i 10 mg/L 
! <s N 


; MITPITE 

1 mg^'L 


R 

T 


. 1 900 
0.0100 


. 0200 

<0.0050 


0.0500 

,<0.0050 


<0.0050 
: 0.0900 


<0. 0050 
0.0400 


<0,0050 
0.0670 








! O.OOS 
! mg/L 


I 1 mg/L 
: as N 


! NITROGEN TOTRL KJELDRHL 
1 '»9''L 


R 

T 


■ I . 000 

: 1 . 000 


0.400 
0.600 


: 0.640 
; 0.750 


; 1 . zoo 
; 0.600 


: 0.700 
0.600 


0.960 
0.600 








: 0.1 
; mg/L 


! 0.15 

: mg/L • 




R 

T 


! 9.69 
; 8.49 


. 8.37 
7.41 


: 8.54 
I 8.05 


1 e.34 

1 B.03 


; 8. JO 

; 7.62 


! e.2i 

: 7.93 


! 


i 


1 
J 


1 

r 


1 
! 


: PHOSPHORUS FILTERED REfiCTItJE 
; mg/L 


R 

T 










! 
1 


: ) 1 t 
! ! : : 
i . ! : : 


: o.ot 

: mg/L 








!2 



-^ 



TfiBLE 3 (cont'd. ) 



NPOS 



Pag* 3 



PLRNT: BPtlNTFOPO HRTER OURLITY - 3 YEHR SUHHfflJY < 1986 - 1984 ) 



GE NEPAL CHEMISTRY (Ccnt'dJ 



I9B6 



MIN 



flWE 



1985 



MRX 



MIN 



HUE 



HRX 



198^ 



RVE 



OMSP 

DETECTION 

LIMIT* 



DRINKING 
HflTER OBJ/ 
GUIDELINE I 



MRX 



PHOSPHOPUS TOTRL 

mq/L 


SOOT 1-111 


mg/L 


TDini SOLID'5 


mq/L 


TUPBIOITY 


FTU 


METflLS 




nLUMimiH 


rtiq/L 


RPSEMIC 


mg/L 


BflPIUM 


mg/L 


BEPYLLUJM 


mq/L 


Boeoii 


•if/l- 


CHOHIUM 


™g/L 



0.080 

o.o&o 



25-00 
1,26 



0. 140 
0.350 



0.035 
0.029 

< 0.005 

< 0.005 

0.03 

0.05 

-0.0030 
<0.0030 



< 0.020 

< 0.020 



1.39 
0.24 



0.056 
0.040 



0.032 
0.025 

< O.OOl 

< 0.001 

0.05 
O.Of. 

<:0.0030 

<:0.0050 



<0.040 

<0.030 



9.46 
0.45 



0.095 
0. 151 



0.033 
0.027 

< 0.004 

< 0,004 

0.05 
0.06 

tO.O03O 
<0.0030 



153 

060 



33.90 
0.56 



0.950 
0, 170 

< O.OOI 

< 0.001 

0,029 
0.029 

< O.OOI 

< 0.001 

0,04 

0.07 

<0.0003 
<0.0003 



0.100 
0.060 



2.60 
0.22 



0,029 
0.011 

< 0.001 

< O.OOI 

0.015 
0.014 

< O.OOI 

< O.OOI 

0.04 
0.07 

< 0.0002 
<0.0002 



O.llB 

0.060 



10.31 

0.37 



0,356 
0.074 



< 0.001 

< O.OOI 



0.022 
0.023 

O.OOI 
O.OOI 

0.04 
0.07 



< 0.C003 

< 0,0003 



0.46 



0.350 
0.180 



<0. 0002 

<0.0002 



0.21 



0.170 
0.049 



<0.0002 
<0.0002 



0.31 



0.260 
0. 110 



0.01 
mg/L 

O.l 

i»g/L 

1 
mg/L 

0.01 
FTU 



<0.0002 
<0.0002 



0.003 
mg/L 

0.001 
mg/L 

0.001 
mg/L 

O.OOI 

mg/L 

0.02 

mg/L 

0,0003 

mg/L 



1.00 
FTU 



0.05 

mg/L 

t 
"ig/L 



mg/L 

0.005 
rt*g/L 



> 

TJ 
-0 






IflBLE 9 (cont'd) 



PLRNT: 



MPOS 
BRflNTFOPO HflTEB OURLITY - 3 



Paga 4 



VEHB SUMMRRY ( 1966 - 19B4 ) 



METALS (Cont'd) 



mx 



1986 

MIN 



me 



1995 



nm 



MIN 



RUE 



1964 



MRX 



MIN 



nuE 



DH5P 

DETECTION 

LIMIT* 



DPINKIHG 
UnTER OBJ/ 
GUIDELINEl 



CHROMIUM 


«ig/L 


COBALT 


mg/L 


COPPER 


mq-'L 


CYANIDE 


mg/L 


IRON 


mq/L 


LERO 


mg/L 


HRNGHNESE 


mg/L 


MOLYBDENUM 


mg/L 


MERCURY 


ug/L 


NICKEL 


mg/L 



R ; 
T ; 

R i 

T I 

R 

T 

D 

T 

R 
T 

R 

T 

R 

T 

R 

T 

R 

T 

R 

T 



<0.005 
<0.005 

<o.oio 

<0.010 

0. 130 
•;0.003 



0. 160 
<0.040 

<0.030 
<0,030 

0.018 

0.003 

<0.003 
<0.003 



0.003 
0.003 



0.001 

0.001 

<0.010 
<0.010 

<0.003 
0.002 



0.090 

0.010 

<0.030 

<:0.030 

0.013 
0.002 

<0.001 
<0.001 



<0.0!5 
<0.015 



0.004 
0.004 

< 0.010 

< 0.010 

0.050 
0.003 



0. 123 
0.022 



0.030 

0.030 

0.016 

0.003 

0.002 
0.002 



< 0.011 

< 0.011 



O.D04 

o.oas 

<0.00l 

<:o.001 

0.021 
0.007 



1.100 
0.070 

<o.oa3 

<O.003 

0.0Z8 
0.006 



0.002 
O.OIO 



< 0.001 

< 0.001 

< 0.001 

< 0.001 

0.004 
0.002 



0.150 
0.013 

< 0.003 

< 0.003 

0.022 
0.001 



0.001 
0,003 



0.003 
0.003 

< 0.001 

< 0.001 

0.013 
0.005 



0.490 
0.025 

< 0.003 

< 0.003 

0.023 
0.003 



0.002 
0.006 



0.005 
0,005 



0,005 
0.017 



0.260 
0.170 

0.004 
<0.003 



0.003 
O.OOS 



0.003 

0,004 



0.002 
0.010 



0.260 
0.020 

<0,003 
<0.C03 



005 

005 



0.004 
0.005 



0.035 
0.014 



0.260 
0.030 

0.004 
< 0.003 



O.OOS 

0.005 



0.001 

mg/L 

0.001 
mg/L 

0.001 
mg/L 

0.001 

mg/L 

0.002 
mg/L 

0.003 
mg/L 

0.001 
rag/L 

0.001 
mg/L 

0.01 
ug/L 

0.002 

mg/L 



0.05 

mg/L 



1.00 

mq/L 

0.2 
mq/L 

0.3 
mq/L 

0.05 
mq/L 

0.05 
mg/L 



1.00 

uq/L 






TflSLE 9 (cont'd.) 



HPOS 



PLflriT: BRHNTFOBD WRTER QUflLITV - 3 - YERR SUMHRRV « I9B6 - ISBA ) 



Paga 9 



METRLS CCont'd) 



1986 



MHX 



H1N 



RUE 



1983 



MRX 



HIN 



RUE 



1984 



MRX 



MIN 



flyE 



DH5P 
DETECTION 

Linn« 



□RIHKING 
WATER OBJ/ 
GUIDELINEl 



SELENUIH 


mq/L 


STfiONTIUM 


mg/L 


TIN 

(no uni 


Is avai 1 able) 


UPRNIUH 


mq/L 


WRNnOIUH 


aq/L 


ZINC 


mg/L 


PURGE RBLES 


' 


BENZENE 


ugA 


BROttOFOPM 


ug/L 


CflPBON TETPflCHLORIOE 
ug/L 


CHLOPOBEHZENE 





ug/L 



<0.001 
<0.00l 

0.66 
0.65 



<0.002 
<0.002 

<o.ao4 

<^0.00-4 

0.013 
0.009 



<0.001 
<O.001 



0.49 
0.4B 



<0.002 
•^0.002 

<0.001 
<0.001 

o.ooa 

0.004 



< O.OOl 

< 0.001 



0.55 
0.54 



0.002 
0.002 



< 0.003 

< 0.003 

0.010 

0.007 



<0.001 
<0.001 



<0.002 
<0.002 



0.005 
0.006 



<0.00l 
<0.001 



<0.002 
<0.002 



0.005 
0.002 



0-001 
0.001 



0.002 
0.002 



0.005 
0.004 



0.007 
0.021 



0.006 
0.007 



0.007 
0.014 



0.001 

ing/L 

0.001 
II19/L 



0.002 

mg/L 

0,001 
mg/L 

O.OOl 
mg/L 



1 

ug/L 

1 
ug/L 

I 

ug/L 

1 

ng/L 



0.01 

mg/L 



0.02 

(i»g/L 



3 

mg/L 



10 

ug/L h 

350 

ug/L +* 

3 

ug/L h 

100-300 
ng/L h« 



> 
TJ 






TRBLE '9 (cont'd. ) 



PLftMT BRRNTFOPD 



MPOS 

HfiTER OUflLITY - 3 



YERR SUMtlflRV <1996-19B4) 



Page f> 



PURGERBLES {Cont'd) 



1986 



nue 



1993 



MAX 



HIM 



WE 



1994 



MAX 



niH 



nyE 



DHSP 

DETECTION 

LIMIT- 



00 INKING 
HRTER OBJV 

GUIDELINE I 



BIN 



MAX 



CHUOROOIflCOMOrCTHRNE 
uq/L 



CHLOROFOCM 



ug/L 



1,2-OlCHLOPOBENZENE 

ijg-'L 

1,3-DICHLQRaBENZENE 
uq/L 

I 4-DICHLOROBENZEre: 
uq/L 

D I CHLOROBROMOHET HPNE 
uq/L 

l,t-DICHLORCETHflNE 

ug/L 

1,2-niCHLOROETHHNE 
ug/L 

1,1-DlCHLOPOETHYLENE 

ug/L 

1 , 1 ,2-OlCHLOeCeTHYLeNE 

ug/L 



R 

T 
J 

e t 

T : 

R t 
t t 

I 

R ', 
T ! 

R i 
T ! 

I 

4 

R ! 

T ; 

1 

« ! 

T fc 

■I 

$ i 

T ; 



R '. 

T 1 
I 

R i 

T ! 



6 t 

I 

^13 ; 



105 



210 



263 



140 



1B2 



1E4 



139 



132 



I 
ug/L 

1 
ug/L 

1 

ug/L 

1 
ug/L 

I 

ug/L 

I 

ug/L 

I 
ug/L 

1 
ug/L 

1 
ug/L 

I 

ug/L 



350 

uq/L 

350 

uq/L 

400 
uq/L 

400 

ug/L 

400 

ug/L 

350 

ug/L 



10 
uq/L 

0.3 
ug/L 



5 



lOBLE 9 Cconl'd,> 



PLflMT : 



BRRHTFORD 



HPOS 
HATER OURLirv 



VERR SimMHRV ri''06 - I'JSI^ 



Pegi 



PURGEflBLES tConl'dJ 



DICHLORHETHflNE 

U9/L 

1,2 dlCHLOROPROPflUE 
ug/L 



ErHVLBEN?EHE 



ug/t 



ETHVLEtlE OIBROniDE 



M-«VIENE 
0-KVLEKE 
P-XVLEKE 
TOLUENE 



ug/L 

ug/L 
ug/L 



l,l,<:,a-TETRnCHLOROETHfiNE 
ug/L 

TETRHCHLOROETHVLENE 
ug/L 



t1R« 



1986 



WE 



1985 



19B4 



HRX 



MIK 



fiVE 



HflX 



HIH 



WE 



0H5P 

DETECTION 

UNIT* 



5 
ug/L 

1 
ug/L 

1 
U5/L 



1 

ug/L 


620 
ug/L 


1 
ug/L 


• 6Z0 

: ug/L 


1 
ug/L 


; 62D 
; ug/L 


I 

ug/L 


: 100 

: ug/L 


1 
ug/L 


: I.? 

; ug/L 


1 
ug/L 


: ici 
: uQ/L 



OR I Mt? I Hi J 
URTER OB. J/ 
GUIDELINE! 



ug/L 



1100 
ug/L 



% 



TfiBLE 9 (cont'd. ) 



Pr.RNT; 



HPOS 
BPHNTFORD MRTER OURLITY - 3 



YEflR SUHMflPY (1986 - 199^) 



f';.gB 8 





!"■ 




198G 






1985 


t 






1984 




DHSP 1 


DRINKING : 


! , PURGEflBLES (Cont'd) 


' 












, 










-detection; 

LIMIT- 1 


HRTER OBJ/; 
GUIOEI INEi; 


' 


MUX 


HIN 1 


RUE 1 


HOX i 


MKN : 


RUE ; 

^„ 1 ^^ 


MRX 




HIN : 


RME : 


! l.l.l-TRICHLOPOETHRNE 

1 U9''l. 


1 

R ! 
t ! 




1 
1 








1 

1 
• 




i 


1 




1 \ 
ug/L ; 


1000 ; 

ug/L c ; 


; 1,1,2-TCICHLOROETHRME 
! ug/L 


T ! 




* 


! 

J 


s 
r 


1 


'1' 

i 




1 
1 
1 


i 
! 
! 




1 
ug/L 


& : 

ug/L e ! 


! TRICHLOPDETHVLENE 
! ug/L 


R ! 




. 






! 
! 

-• 


: . 
\ 




1 

1 


1 

1 

• 

i 




I 

ug/L 


30 ; 

ug/L h ! 


; 10TRL TRIHFILOHETHRHES 

; Liq-'L 


B ( 
T ! 


54? 


136 


242 


309 


1 
156 ; 


213 : 


22B 




171 


200 


3 
ug/L 


350 : 

ug/l, * ♦ ! 


■ IPIFLimOCHLOROTOLUEtlE 
! ug/L 


R 1 
T : 

1 








" 


1 

1 

1 


! 




! 
S 






1 
ug/L 


\ 


: ORGflNOCHLORiNES 


I 

c :< 
T :< 


1 
! 


! 
i 

'■: 1 

:< 1 


< 1 
•: 1 


I 

1 


I ! 
1 

1 1 
t ! 


! 
', 

; 

1 ! 
1 : 




* 
* 

s 






1 
ng/L 


1 
1 ! 

1 1 

; 700 ! 

; ng/L •• : 


i HIDRIH 

; rig/L 


: RLPHH BHC 

i ng/L 


R ! 
T ! 








I 


1 : 


1 ; 




1 

1 






1 
nq/L 


; 700 ; 

: ng/L c ; 


! RlPHn CHt.DCDRNE 


R !< 
T t< 


2 

2 


l< 2 

:< 2 


< 2 

.< 2 


! 2 

; 2 


! 2 ! 

; 2 : 


2 ! 

2 : 




1- 
t 






! 2 

! ng/L 


; 700 ! 
; r.q/L ••• : 


1 BETR BHC 

: ng/L 


! 
R 1 
t I 








I 

1 L 

; 1 


: 1 ! 
1 : 


1 : 

1 ! 










1 1 

! ng/L 
1 


; 300 : 

; nq/L c ! 


: OlELOPIN 

! ng/L 


R K 

T ;< 


2 
2 


;< 2 
:< 2 


;< 2 
!< 2 


! ? 

: 2 


: 2 ; 

! 2 i 


2 i 
2 1 










! 2 
! nq/L 


: 700 ; 

: ng/L "• t 






UfflLE -3 < cont'd- > 



PLRNT: SPHHTFOPD WRTER OURLITV 



YEflR 5UHMBPY C 1966 I9B4 ) 



Page 9 



ORGflHOCHLOPINES (Cont'd) 



1966 



MBX 



MIN 



we 



1985 



MAX 



HIN 



flUE 



19B4 



MAX 



MIN 



RUE 



DW5P 

DETECT I Qtl 

LIMIT* 


DRINKING 
UDTER OBJ/ 
GUIDELINE 


4 

ng/L 


200 

ng/L 




2 
ng/L 


700 

ng/L 


(; MW 


1 

ng/L 


3000 
ng/L 


1 n 


1 

ng/L 


3000 
ng/L 


f 1 1 


I 

ng/L 


10 

ng/L 


h 



ENDPIM 



ng/L 



GHflHfl ClILOPDRNE 

nig 'L 

HCPIflCHLQR EPOXIDE 

ng/L 



HEPTtlCHLOP 



ng/L 



HEXfiCHLOROBENZEHE 
ng/L 

HEXHCHLOROBU T BO I ENE 
ijg/L 

HEKnCHLClROETHnHE 

rig/L 



LINDRNE 



METHOXYCHUOR 



niREX 



ng/L 



ng/L 



ng.-'L 



c 

T 

R 

T 

R 
T 

R 

T 

R 
T 

R 
T 


T 

R 
T 

! 
n ! 

T 1 

I 

» 

T 1 



I ■ 



1 
ng/L 



ng/L 

5 
ng/L 

5 

ng/L 



19000 
ng/L e 

4000 

ng/L 

100000 
ng/L 






t^ 



TABLE 9 (cont'd) 



PLHNT: 



WPOS 
eRHNTFORD HRTER QUflLITY - 3 



YEAR SUMMRRY < 1986 - 1994 ) 



Page 10 



ORGflNOCHLDRINES (Cont'd) 



19B6 



MAX 



MIN 



RME 



1995 



MHX 



MIN 



mE 



HRX 



1984 

HIN 



RUE 



DMSP 
DETECTION 

Linn» 



DRINKING 
MRTER OBJ/ 
GUIDELINE 



DCTflCHLOPOSTYRENE 
ng/L 


0,P-ODT 


ng/L 


OXYCHtOPOflNE 


ng/L 


PCB TOTRL 


r ig/L 


PENIFICHLOPOBENZENE 

ng/L 


P,P-DOO 


nq/L 


P,P-ODE 


ng/L 


P.P-DDT 





ng/L 

1 , 2, 3, 4-TETRRCHLOBOBENZENE 
ng/L 

t,2,3.5-TETRRCHLQR0BENZENE 
ng/L 



1 
1 

3 
5 

2 

2 

20 
20 

1 
I 

3 
5 



S 
3 

2 

20 
20 



5 
5 

1 
1 

5 
3 



1 
I 

5 

5 

2 
2 

20 
20 

I 
1 

5 

5 

1 
1 

5 

S 

1 
1 

1 
1 



1 
1 

3 
5 

2 
2 

20 
20 



3 
3 

1 
I 

3 
3 

1 
1 

I 
1 



I 
I 

5 
5 

2 

2 

20 
20 

1 
I 

5 

5 



i 
1 

5 
5 

2 

2 

20 
20 

1 
1 

9 
3 

1 

1 

3 
S 

I 
I 

1 
I 



I 
ng/L 

5 

ng/L 

2 
ng/L 

20 
ng/L 

1 
ng/L 

3 

ng/L 

1 

ng/L 

S 
ng/L 

I I 

; ng/L 

I 1 

! ng/L 
I 



30000 
ng/L 



3000 
ng/L t 

74000 

ng 'L e 



% 



TflSLE 9 (cont'd) 



WHJS 



Pagu 1 1 



PLRHI: BRflNTFORD URTER QUflL 



I^Y _ 3 - VERB NUMMARY ( I'^SB - l98< > 



ORGnt)OCHLt>RUieS (Cont'd) 



1986 



flUE 



igB5 



fflX 



MIN 



HVE 



ISB4 



rtfix 



MIN 



BME 



DHSP 

DETECT lOM 

LIMIT" 



DRINKING 
HRTER 08 J/ 
GUIDELINEl 



HIN 



MAX 



i,2,'(,5-TETRRCHL0e0BENZENE 
ng/L 



THIODflH I 



THIODRH n 



ng/t- 



ng.'L 



THIOOflN SULPHATE 

ng/L 

TOXnrHENE 

(no units aval labU) 

l,^,3-TRICHLOPoeE^4ZE^^E 

ng/L 

I , 2,4-TRICHLOROBENZEHE 
ng/L 

i , 3, S TPICHLOPOBEHZENE 

ng/L 

2.3.6-TPICHLOPOTOLUEHE 
ng/L 

3 4.5-TRlCHLOPOTOLUEHE 
ng/L 



R 
T 

R 

T 

R 

T 

R 

T 

R 
T 

R 

T 

P 

T 

R 
T 

R 

T 

■ B 
T 



5 
5 

5 

5 

5 
5 

3 
5 

5 

5 



5 

5 

5 
5 

5 

5 

5 

5 

5 

5 



3 

5 

S 
3 

3 

S 



ng/L 

2 

ng/L 

4 
ng/L 

4 
ng/L 



5 

ng/L 

5 
ng/L 

5 
ng/L 

3 

ng/L 

S 
ng/L 



38000 
ng/L 

74000 
ng/L 

74000 
ng/L 



1 0000 
nq/L 

15000 
nq/L 

roooo 

ng/L 



1 0000 
ng/L 






TABLE 9 (cont'd.) 



PLANT: 



HPOS 
BRRHTFORO HflTER OURLITV - 3 - VERR SIJHMBRV ( 1986 



1984 > 



P«(}a 12 



TRIRZINES 



MOX 



1986 



HUE 



1995 



MAX 



MIN 



Rl/E 



igB'* 



MHX 



MIN 



flUE 



OHSP 

DETECTION 

LIMIT" 



DRINKING I 
WRTEB OBJ/: 
GUICKLINEI : 



2,6,ft-TPlCHL0POI0LUEHE 




ng/L 


TCIflZIHES 




ntflCHLOP 






ng/L 


fitlE TRINE 






ng/L 


HTRRIONE 






ng/L 


HTRHZINE 






ng/L 


BLRflEX 






ng/L 


HETDLRCHLOR 






ng,''L 


PPOMETONE 






ng/L 


PPOMETPVNE 






ng/L 


PROPflZlME 






ng/L 



710 

1330 



233 

lie 



320 
370 



233 

IIB 



657 
743 



233 
118 



5 
ng/L 



50 
iiq/L 



SO 
ng/l 

100 
ng/l. 



50 
ng/L 

50 
nq/L 

SO 
ng/L 



-16000 
ng/L 

10000 
nq/L 



1000 
ng/L 



■0 



TflOLE 9 <conl'd> 



PLFWr: BRwrFORD HHTER QURLITV - 3 - VERR SIJHMRRV C1996 



i^e« 



P«qa 13 



TRinZINES (Cortt 'd) 



(IflH 



1966 
C1IN 



l^S"; 



nwE 



IWK 



rtiH 



(V/E 



Knx 






fiVE 



DHSP 
DETCCriON 

LIMIT-* 



DRINKING 
HfiTER OBJ/ 
CUIOELINEl 



SENCOe 

sinneiNE 



ng/L 



nq/L 
SPECIAL PESTICIOES 



2,1-D 



r»q/t 



2,1-0 aurwic ftciD 

ng/L 



OICRMBH 



ng/L 



PEMTftCHLOROPHENOL 
nq/L 



PI CLORfiH 



ng/L 



2,^-D PROPIONIC flCID 
ng/L 



SILWEX 



ng/L 
ng/L 



too 

ng/L 

60 
nq/L 



10000 

ng/L 



100 


100000 


ng/L 


ng/L 


200 


leooo 


ng/L 


nq/L 


100 


OfOOO 


ng/L 


ng/L 


50 


: 10000 


ng/L 


: ng/L 


100 




ng/L 




100 




ng/L 




50 


; 10000 


ng/L 


: ng/L 


50 




ng/L 





8 



THBIE 9 Cconfd.J 



HPCIS 
PLANT) BRrtHTfORD UATEtt OURLITV - 3 



VEHB SUtlHflRV (1<)B(, - 1991? 



Pag« 11 



t SPECIAL PESTICIDES CConfd> 




19S6 


I I9a5 : 


i9ei 


OkSP 

.-DETECTION 

LIHITJ 


' DRINKINO : 


; MAX 


! HIN 


nt/E 


MAX 


: niN : 


HVE ! HAM 


: HIH i AVE 


HATER OBJ/: 
. GUI DELI NEi: 


; 2,3,1,5-rRETRnCHLOPOPHEHOL 


R : 










" : 


• 


SQ 




ng/L 


r : 










.1 
< 


! : 

1 ' » 


ng/L 




: 2,3,5,6-TErRfiCKLQROPHENOL 
! ng/L 


R : 
T ; 






■ 




« 
■ 
■ 
1 
■ 
1 


• 


50 
ng/L 




: 2,3,1-TRlt,HL0R0PHENCiL 
! ng/L 


R : 
T : 






■ 




1 

: 

• 




100 
ng/L 


1 

♦ 


: 2,1,B-TRrCHLOR0PHEHaL 

; ngz-L 


R ! 
T ! 










1 

4 




50 
nq/L 


I 
I 


: 2,1,6-TRICHLOROPHEHOL 
! ng/L 


R : 
r ; 










* 

« 
• 


-• 


50 
ng/L 


10000 ; 

ng/L h : 


: ORGANOPHOSPHOROUS PESTICIDES 












« 

i 


i 






: oinziNOM 

: ng/L 




. 


1 




« 


< 




50 
ng/L 


11000 ; 
ng/L ; 


: DICHLOROVOS 








• * 

! ! 


1 

3 








: nq/L 




















: OUR SB AN 












1 






t 

t 

- 1 


: nj/L 












- i 

• 4 


V- 1 




: ETHION 












■ 






.1 

> 


• nq-'L 












1 






4 


: GUTHION 












« 




' 


; 


: n.}/L 


f I 










•» 






: 



T3 



« 



rflBLE 9 (cont'd.) 



PLHMf ! 



HPOS 
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TABLES 10.0 
MOE ANALYSIS AND BACTERIOLOGICAL TESTING 



I 



NOTES FOR TABLE 10.0 - BRAKTFORD PLANT WATER QUALITY 

1 YEAR SUMMARY. 1986 

Refer to Table 10.0 - Footnotes, for comments on DWSP Detection 
Limit and Drinking Water OBJ/Guideline . 

For all parameters in this Table with the exception of 
Bacteriological parameters the monthly results are the sum of 
each sample value divided by the number of samples analysed. 

For the treated water presumptive P/A test, a week number was 
provided to give a better indication of when a positive result 
occurred during the month. 
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; 173 


1 




fi tfii rfluiroPM MF 


' 












\ 
















couot 'lOOml. 


















1 








1 




1 


; 500 1 


cnillltlPO PLOTE COUNT MF 


R 
















1 








! 


























! 








1 








iPFiurn luiTEP 

._ (»; HiJ. 


T 


nrfln 


; 1234 
: RWIR 


1234 

: Hmm 


! 12345 

I Fwiftfln 


: 1234 

« RnflR 


1234 ! 

RiFW4 I 


1234 


t 


1234 
flRFIfl 


; 12345 

t RRRPP 


! 1234 

; RPfiR 


: 1234 

! npPH 


i 1234 


! 




pPf^FMUFIBSEHI 1E?T 


; ODwo 


I'liriL rm ifopm brckgpouko mf 


T 










: 1300 














j 9.0 






: 8«cti : 


r;oui.l/100mL 








t 


















' 








.. ,„ ■- 






































IflPLf 10 '.coil' t > 



PLRHI 



HP05 
BPRNTFORD HflTEP OUHLITY - 1 



VEFW SIIMIWRY < 19Bli > 



ElfintEPin <C<wit'd) 



1 ipriiiFti HftrrP; (Cont'di 



i I II III rnl irufll Iff 

, ,:t l,IO()*( 

'; SI Kill inn I PliUE CCiUNf ir 
i< count ^1*1 



JRN 



IS 



,r rpF'^FNT/nBSEHi hist posiiive: ; n<:. m. 



I?]-* 



■ coi ifiifM p/n 

■ rFiriL ntLiFUPH P/R 
I r . H II I rvn 

; nfiiitiimv; P/H 

■ 



R : 

I : 


n 


9 : 
1 ; 


n 


1 : 


n 




h 


R : 
T ; 


n 



ilf olh.r th,n 0H5P D.-t«=ll"' Li".^ 

noio?n/eii ^. 



1TO6 



FEB 



IfflP 



--1- 



BPR 



MHr 



B9 



JUNE 



fflJG 



SKPT 



16 



OCT 







DHSP 


1 




DETECT ICiN 


HOVP 


DEC * 


LIHtl" 







I 


I 



HK. NO- 
12345 



i UK. HO. 
; 1234 



n I 



16 



m. HO. 

1234 



Pfl 



Fffl 



P<qa 10 



DRIHKIHG 1 
HffltR 06J/! 
GUIDELIHEIi 
.-_ . 



! OCWO 


1 


! Bacti 


i 




i 




! 


i' 




■( 


;1 


i 


1 


1 


1 


;; 


l 


1 


! 


1 


1 


1 
1 


( 

1 

I 



-0 



CO 



Firwl: BRnHTFOID 



WPU5 
HflHtP QI)nLITV 



l-VeiW 5UMM0BV 



I9H5 



Page I 



GENfiPnL {IIEtltSIPY 
SEWOm. CHCHISIRV 

ra.nii in[iY 



rt"! t 



miMiiMiiiM tninL 



t Ml I [I in 



I Ml I IP IMF' 



mi) L 



int|/L 



riii imp JEli 

iTiiKiiinin.1) tv 



nn n nm opine irnMnircD) 
Fiei n niiopiHE (fped 
r IK n niLtwiNE doini i 

mg/L 



riri ni 



1985 



jm 



1 

T ! 

I 

R I 
f 1 

I 
fi i 
T t 

V i 

T : 

c : 
T : 

R ! 

T I 

B : 
T 1 

i 

R ! 

1 } 

A. 

B ; 

I : 

B : 
t : 



0.H50 



I. in 



B. 10 
7.B4 



fE9 



zsa.a 

21B.0 



w» 



135.0 
lf.2.0 



0.370 



«..0 1 



o.q& 



e. 12 

7. BO 



7.0 



0.96 



B. 1 I 

7.fl3 



ppt I nnv t JitHi; 



161.0 ; iw.o : 179.0 



5.7 



0.97 



S.2I 
7.B4 



4.5 



1 
1 

i 
1 

! 
t 




1 




1 


0.92 


' 


B.IO 


1 


r.BO 



3.0 



1.2* 



fl.IS 
7, BO 



JULV ! 



BUG 



166.0 
150.0 



4.0 



1.36 



fl.22 
7.B2 



4. a 



1.32 



8.20 
7.77 



SEPT 



OCT 



mo 



174.0 
196.0 



0.200 
<0.090 



72.10 
64.10 



1.33 



e.26 

7.93 



1.41 



B.27 
7.79 



7.8 



8.27 
7.Ba 



DEC 



243.0 
230.0 



44.00 
36.20 



9.0 



639 
689 



. ^ 

DUSP ; OOINKING ! 

OETECriDNI (JRTER OBJ/; 

L1H1T> I GUtDELINCi; 

- — -i 1 

I • I 

I I 



0,2 

0.03 

*g/L 

0.1 

mg/L 

0.2 

mg/L 

0,3 

TCU 

0.01 

umho/CM 

0.1 

mg/L 

0.1 

mg/L 

0.1 
•.g/L 

0.2 



230 

mg/L 

S 
TCO 



-0 






IflBlE 10 (cont'd. ) 



rLHNI: BPflHTFORO 



HHTER OUflLITV 



1-VEfW SUMMARY ( 1995 



Pag* ; 



.^_:_^ ._■-: ^^--r.-.-^-^^v^'^^-^T^-^ . ■ --^ 


--^ 


.^--^-^^-^^^^■- 


-^--^ -----■-■- 


-■^^-^- : ■- 


.--^ — --.■^--.-, — 








'-^-- 




-■" 




"^ 





, 


«~i^ 1 i^ nj^ i^r **** J T ^ T r^kj / r* i. t _j v 














1903 













DUSP 

DETECTION 

LIMIT. 


DRINKING \ 
MBTEB OOJ/! 
GUIOELINCl! 


(SEIIEPhI CHEnlSTPy CCont d> 


Jivi : 


FEB 


MAP 


RPR 


mv 


JUNE 


JUtY 


ftUG 


SEPT 


OCT 


NOU 


OEC 


FIEIP IRMPEPflTURE 

dBq. C 


P 


2. 00 : 

1 . B5 : 


3.50 
5. i?l 


3. so 


8.30 
11.50 


■ 9.90 
15.63 


19.00 
21.00 


23. 00 
23.39 


22.26 
22.01 


19.30 
19.00 


13.00 
12.90 


7.63 
9.75 








riftn iijPBiDnv 

nu 


' 

r 


3. 20 : 
0.27 : 


?3.30 
0.26 


10. so 

0.44 


?3.00 
0.21 


4.65 
0.21 


7.29 
0.20 


6.74 
0.20 


4.99 
0.21 


3.30 
0.21 


2.60 
0.16 


11.30 
0.49 


0.20 




1 FTU 


nuMPitiF 


p 

T 


'0,17 ; 
i.ig ; 


'0.17 
1.22 


0.13 
1.15 


0.13 
1.17 


0.13 
1.10 


0.17 
1.23 


0.16 
1.29 


0.16 
1.40 


0.17 
1.43 


1.30 


0.14 
t.33 


1.33 


0.01 
mg/L 


2.4 

mq/L 1 


HHPUHESS 


r 




337.0 
13-3.0 


221.0 
216.0 






26S.0 
270.0 






276.0 
266.0 






316.6, 

319.5 


0.3 
«g/L 


1 
1 

1 

; 




p 

T 




21.20 
24.60 


13.42 
12.93 






21.47 

17.60 






20.90 

25.90 








0.05 
,^/L 


e 


iiiipniF 


R 

I 


i.mo : 




2.300 












3.000 
2.900 






3.S00 
3.390 


O.OS 
(iig/L 


10 nq/L 
■ > N 


IIITPI IF 


R 

1 


0.0700 ! 




0.0100 












<0. 0030 
0. 0400 








0.003 

•19/L 


1 mg/L 
■I N 


MUPOGEt* rotML KJEl.nRML 


p 

1 


0.9B0 1 




0.700 












1.200 
0,600 








0.1 

«g/L 


o.ia 

«ig/L • 


I'll 


P 
t 


n. 10 i 




n.i 1 


0.?l 


9. 13 


9.15 


9-22 

7.62 


9.21 

7.92 


9.31 


0.27 


9.27 

7.96 


9.34 
9.03 






PHnSPUDPIIS EILTEPED PEnCTIVE 


R 
T 


{ 




: 






:■ 




I 


I 




- 


' 


0.01 

-.g/L 
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IJEhCBfiL CHEMfSTev (Cont'd) 












1985 






0M5P 1 

DETECT ion: 

LIMIT* i 


ORINKIHO ! 
MITER OBJ/; 


JRN 


FEB 


NFIB 


APR 


row 


JUNE 1 


JULY i 


HUG 


SEPT 


OCT 


1 Ntw : 


DEC 


GUIXLINEI! 


! ran'-.PHQCUS TOTffl. 


R ; 

T 1 


0.153 




0.103 




■ 








0. 100 
0.060 








0.01 
•g/L 




: 50DfUH 


p : 

T ! 


























0.1 

sg/L 




1 inriH. scHJOs 

1 rTH|/L 


R : 

T ! 


























1 
-g/L 




! Tucmonv 

! ITU 

1 


R [ 

T : 


3.20 
0.56 


33.80 
0.29 


10.50 
0.t5& 


21. &0 
0.29 


4,58 
0.36 


7.28 : 
0.34 1 


6.74 
0.22 


9.19 
0.37 


4.40 
0.31 


2.60 
0.44 


; 13.50 : 

! 0,37 1 


0.36 


0.01 
FTU 


1 ! 
FTU ! 


! 

; MEKILS 


1 
1 






■ ' 






! 
1 
t 














! 

! FLUtllNUH 


1 

R ; 

T i 


0.170 


1 




t 

0.190 

0.086 


" 




0.629 

0.029 






! O.BSO ! 
1 0.011 ! 




0.OO3 




! 

! HCSHNIC 


e ; 

T ! 












t ! 
I ! 










1 <0,00l 1 
1 <0.001 1 




O.OOl 


0.03 ! 
•ig/L i 


! BHPIUM 


R : 
T : 


0.023 






0.019 
O.OH 






0.029 
0.028 












O.OOl 

•g/L 


I : 

mg/L ! 


I BERYLLIUM 


R : 
T ; 


<0.00l 






<0.001 
<0.001 






<0.001 
<0.001 












! 0.001 
! ng/T. 


1 
! 


[ BOPDN 

! iT.t3/L 


R 1 
T 1 






















i 0.040 ! 
1 0.07O ! 




,02 

•g/L 


3 1 
ing/L ! 


i CflDHIUH 


R : 
T ; 


<0.0002 






! <0.0002 
! <0.0002 






<0.0003 
<0.0003 










....._.._ 


, 0.0003 
ag/L 


0.003 1 
«ig/L 1 



^ 



THBLE 10 (cont'd. > 



PLflNT: eBRNTFOBQ 



HP05 
HBTER OUHUITV 



l-YEFW SUMtWRY ( 1995 > 



Peg* 4 



METfitS <Conl'd) 



1993 



JflN 



FEB 



MftB 



FPR 



mv 



JUNE 



JULV 



AUG 



SEPT 



OCT 



mu 



DEC 



ausp 

DETECTION 
LIMIT* 



DRINKING : 
UnTER GSJ/I 
GUI0ELINEI1 



CHROMIUM 


d^z-L 


COeHLT 


■q.'L 


COPPER 


mq/L 


CVflNIOe 


nq/L 


IWW 


•iq/L 


LEW 


•q/L 


MflNGflHESE 


«q/L 


HOLYBOENUM 


«g/L 


HEBCURV 


ug/L 


NICKEL 


«ig/L 



B I 



0.005 

<0,00l 

0.007 

0.030 

<0.003 

0.006 



0.013 



0.004 I 



o.o?a 



0.004 
0.003 



<0.001 
<0.00t 



0.004 
0.003 



0.22O 

0.017 

<Q.CB3 
<0.003 

0.022 
<0.002 



O.OOl 
0.003 



0,015 



0.070 



eO.OOl 
<0.001 

<0.001 
<0.001 

0.021 
O.0O2 



0.190 
0.016 



<0.0O3 
<0.003 



0.024 
0.002 



0.002 
O.OIO 



o.ote 



1.100 
0.019 



0.026 
0.001 

<0.0Ol 
<0.001 



0.001 

mq/L 

0.001 
! log/L 

: O.DOI 

: ng/L 

i 0.001 

: ag/L 

I 
0.002 
«g/L 

0.003 
■g/L 

0.001 

Mg/L 

0.001 
■g/L 

0.01 
ug/L 

O.OOZ 
•g/L 



0.05 

inq/L 



1. 00 

ihg/L 

O.Z 

•g/L 

0.3 
■g/L 

0.05 

■g/L 

0.03 
ing/L 



1.00 
ug/L 






TfiSLE 10 (cont'd. > 



HPQ5 
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METRLS (Cont'd) 



i9ea 



MfiV 



JUNE 



JULY 



nu6 



SEPT 



OCT 



NCM 



DEC 



0M5P 

DETECTION 
LIMIT* 



DRINKING 
HRTEB WJ-' 
GUIDELINE! 



APR 



HfW 



FEB 



SELENIUM 
STBONTIUM 
TIM 
URRNILM 

VflNflOIU" 

ZINC 

PURGEflBLES 

BEWENE 
BROrtOFORM 



mg/L 
•ig/L 
(no unit *vail*bl«) 
mg/L 
mg/L 
■g/L 

ug/L 

ug/L 



CBRBON TETRBCHLORIDE 
ug/L 



CMLOBOSENZENE 



ug/L 



0.006 



0.005 
0.OO2 



0.003 
0.003 



<0.001 
<0.00I 



<0.002 
CO. 002 



O.MI 
ag/L 

O.OOt 
•g/L 



0.002 

mg/L 

O.OOt 
Bg/L 

0.001 
•g/L 



1 
ug/L 

1 

ug/L 

1 

ug/L 

I 

ng/L 



0.01 

•g/L 



0.02 

•g/L 



3 
•g/L 



to 

ug/L 

S50 
og/L 

3 

ug/L 



100-300 

ng/L h" 



> 

TJ 

I 

8 



rnSL£ 1Q Ccont'd) 



MPas 

PLRMTi BRflHTFORD HflfER UURU TV - l-VEflB SUtlflHRV C IJBS > 



P»9« «'• 







1995 










DH5P : 


nRiMriMR 


; PURGEflBLES ti.onl'd) 
















tiETEr,TrfiN; 

LIMIT* 


ufiTf^R nn.j/ 


JRN t 


FE8 • 


HRR 


flPR 


nnv : jume 


ji.il V ; HUG 


SEPT : 


OCT 


HOW ; 


DEC 


MJ IDE LINE 


■ CHLORODIBftOHOMETHflNE 
: uq/L 






2 






1. 

■J 


2 : 




2 






. 1 
uq/L 


350 

ug/L * t 


: CHLOROFORM 

: uq/L 






i^ '■ 




rt ^*\ 


i-fi 1 


POA '. 


2ft8 ; 


159 




201 


I 

uq/L 


uq/L « t 


; i,£-DlCHL0ROBENZENE 
; uq/L 












1 




: 
! 




1 




1 

■jg/L 


IttO 

ug/L > 


; l,3-DICHLOfiOBEN2EME 

; uq/L 














. i 
! 

i 


! 
J 
1 




1 

: 

■,' 




: I 

: ug/L 


100 

uq/L • 


: l,i-OICHL0R0eENZENE 
; uq/L 












i' 


1 
1 




• 

t 

« 




: 1 

uq/L 


100 

uq/L a 


: DICMLOROBROMOtlETHflHF 

: ug/L 












i 


! 
• 


1 




• 
■1' 




1 
uq/L 


: uq/L •• 


; 1,1-OICHLDHOErHfiHE 












I 


! I 


: : 




; 




1 


i 


: uq/L 












* 




; ! 








ug/L 




; l,Z-PICHLOROErHflNE 
: uq/L 












! 












1 

uq/L 


: 10 

: uq/L h 


: M-OICHLOROETHVLENE 
: uq/L 












1 
! 


■ ^ 






* 




1 
uq/L 


: 11.1 


: T,I,2-0!CHLOROETHVLENE 












: 1 








•' 




1 




; ug/L 












= L.„..-.. 








■ 




uq/L 





2 



rftBLE 10 (cont'd> 



PI ANT 1 BRflNTFORO 



HPOS 
HHTER QIJflLirV - 1-VEflR SlItlWRV 



Itm 



Pjga 



PUROEflBLES (Conl'd) 



OICHLOSOMETHBME 

ug/L 

1,2 01CHL0RF]FRPPnM£ 

UQ/L 



ETHVLBEN2ENE 



ug/L 



ETHVIEME OIBROniDE 
ug'L 



M-KHENE 



0-XVLEHE 



P-HVLENE 



TOLUENE 



u^/L 



/L 



ug. 



uq/L 



ug/L 



l.l.a.a-TETRflCHLDROErHflNE 
uq/L 

TETRHCMLOROErMVLENE 
ug/L 



JAM 



FEB 



riRR 



RPR 



nnv 



1985 
JUME : JULV 



AUG 



sEpr 



OCT 



DEC 



DETECTION 

LIHtT« 



5 



1 

uci/L 



uq/L 



1 

uq/L 

1 
ug/L 

1 



uq/L 



1 

ug.'l- 



ORIHKINr, 
MHTER OBJ/ 
EUinELlHE 



40 
ug/L 



MOO 

ij.)/L 



620 
ug/L 

1^20 
ug/L 

620 

ug/L 

ino 

uq/L 



ug/L 

10 

ijq/L 



I 



■fHfll.E 10 (cont'd) 



PLRNT: BPflNTFOBO 



MPOS 
MRTER OUHLITV - l-¥EnO SUHMflPY 



C 1999 ") 



Prnijm B 



PUPGeOBLES (Cont "d) 



1903 



JRN 



FEB 



MHH 



flPB 



HflV 



JUNE 



JUtY 



RUG 



SEPT 



OCT 



KOU 



DEC 



0U5P 

DE1ECTI0N 

LIMJT* 



DRINKING 
HRTEB OBJ/ 
GUIDELINEl 



l,l,1-TP!CHL0POETHffl« 
iiq/L 

1,1,3-TRICHLOPDETHnNE 
ug/L 

rCICHLOeOETHVLENE 
ug/L 

10THL TP I HflLGME THANES 

ug/L 

TP 1 FLtlOCOCHLOROTQLUENE 
ug/L 

QfiGRNOCHLORirCS 



(ILOPIN 



HLPHfl BHC 



ng/L 



ng/L 



flLPHfl CHLOROnUE 

ng/L 



BFTR BMC 



niELOPIN 



ng/L 



ng/L 



156 



?42 



Boe 



199 



229 



1 

ug/L 

1 

ug/L 

I 
og/L 

3 
ug/L 



1 
ng/L 

1 

ng/L 

2 

ng/L 

I 

ng/L 

2 

ng/L 



1000 
ug/L 

6 

ug/L 

30 
ug/L 

350 
ug/L 



700 
ng/L 

700 

ng/L 

700 
ng/L 

300 
ng/L 

700 
ng/L 



% 



TOBLE 10 (conl'tf) 



TLRNT: 



MPOS 
BPRNTFOPO HRTER QUflLITV 



l-YEHR 5UHMRRV C 1995 ) 



P»g« 9 



OCGOHOCHLORINES <Cnnl'd) 



I9H5 



JRN 



FE8 



MRP 



flPC 



dfiV 



JUNE 



JUtV 



flue 



SEPT 



OCT 



NOV 



DEC 



DMSP 

DETECTION 

LIHIT* 



DRINKIHG 
WnTEfi OBJ/ 
GUIDELINE! 



EMDPIN 



ng/L 



GfWIHfl CHLOPOBME 

ng/L 

HEPTflCHLOB EPOXIDE 
nq/L 



HEPIflCHLOR 



ng/L 



fff XRCML ofineEN^E NE 

nq/L 

HEXfiCHLOBOBUT HD lENE 
ug/L 

ICXflCHLOPOETHnNE 

nq/L 



LIHOfiHE 



HETHOXVCHLOP 



(1IPEX 



nq/L 
nq/L 
nq/L 



4 

ng/L 

2 
nq/L 



ng/L 

1 

ng/L 

I 
ng/L 



1 

ng/L 

1 

ng/L 

5 

ng/L 

5 
ng/L 



200 

ng/L 

700 
ng/L 

3000 
nq/L 

3000 
ng/L 

10 
nq/L 



19000 
ng/L 

4000 
ng/L 

100000 
ng/L 






lODLE !0 (ront'd) 



PLflNT: BRRWTFOPD 



HPOS 
MfiTER OUflLITV 



- 1-YEBP SUMMnPY ( 1985 1 
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1989 



'JBGfWOCHL OPINES <Confd) 



JHH 



FEB 



HPf 



MfiV' 



jur« 



JULY 



nu6 



SEPT 



OCT 



NOW 



DEC 



OHSP 

DETECTION 

LIMIT* 



OPINKING 
unTED OBJ 
GUIOELtNE 



OCTn:nLOP05T¥PENE 
nq/L 


O.PDDI 


ng/L 


0)CVC:HLDPOHNE 


ng/L 


PtH IDTfiL 


ng/L 


PENrnClft,OPOBEHZENe 
ng/L 


P.P-000 


,n9^U 


P,P-DOE 


nq/L 


P,P-QOT 





ng/L 

I ,J, 3,4-TETPflCHLOPOeENZEME 
ng/L 

1 .^, 3,5-TETCBCHLOPOBENZEHE 
ng/L 



1. 

T r 

T ! 

ej 

T f 

R i 
I ! 

I 

D ! 

t ! 



T ! 



1 
1 

5 
5 

2 

2 

20 
20 

1. 

), 

a 

9. 

I 

1 ] 

I' 

9 ! 

t 1 

i 

I 
1 

I 
1 



t 


! 


V; 




I 




t 




I-' 




i. 





1 

ng/L 

S 
ng/L 

2 

ng/L 

20 

ng/L 

1 

nq/L 

3 
ng/L 

1 
ng/L 

3 
ng/L 

I 
ng/L 

1 
1 ng/L 

I 

I 

I 



30000 
ng/L d 



3000 
ng/L 

7-4000 






inBLC 10 <conl'd> 



PLRNT: SBflNTFOBO 



MPOS 
WHTER OUntlTV - l-YEUR SUMHnfty (1^95) 



Paga 1 1 



I9B9 



OBGHNOChHOR I hIES (Cont'd J 



JHH 



I'EO 



MAP 



FIPR 



MflV 



JLWE 



JULY 



AUG 



SEPT 



OCT 



NOV 



DEC 



OHSP 

DETECTION 

LiniT" 



OPIHKINC 
UniER OBJr 
GUIDELINE 



I , ?, 4 , 5- IE TROCHLOROaENZENE 
ng/L 



THlfJOflN 1 



THlOOflN II 



ng/L 



ng/L 



THIOOflH SULPHnTC 

ng/l. 

TOXRPICME 

(no units availabt*? 

1,2, 3-TRICHLOPOBENZEME 
rig/L 

t , 2, ■•-TPICHLGPOBEWEME 

ng/L 

» , 3, 5-I(HCHL0R08£NZEHE 
ng/L 

2, 3, 6-I(HCHL0P0BEN?ENE 
ng/L 

2 , < , 5 -TP I CHLOKOBEHZENE 
ng/L 



c : 

T i 
! 

■fi: f 



T 



R ; 



R ! 
T J 
I 
S 
-T 

t 
T 
















1 

ng/L 

Z 
ng/L 

4 
ng/L 

4 
ng/L 



5 

ng/L 

3 
ng/L 

5 
ng/L 

3 
rvg/L 

3 
ng/L 



38000 
ng/L 

74000 
ng/L 

74000 
ng/L 



10000 
ng/L 

13000 

ng/L 

10000 

ng/L 



lOOOO 
ng/L 



^ 



IflBLE 10 (cont'd^ 



PLRHT: BPRH1F0P0 



unTER OURLITV 



1-tEHO SlitlwOPY 



i-jes > 



Page 12 



TPIflZIHES 



1989 



JRH 



FEB 



MOB 



RPR 



nnv : June ■ JULv 



flUG 



SEPT 



OCT 



NOV 



DEC 



0H5P 

DETECTION 
LIMIT* 



DRINKING : 
MflTER oej/1 
GUIOELlNCl: 



2,6,H-TP1CHLC 


(POrOLUEHE 

ng/L 


iPinziics 




HLflCHLOP 


ng/L 


ntCtPINE 


■ig/L 


RTCRIONE 


ng/L 


RTPnZINE 


og/L 


BLROEX 


ng/L 


METOIRCHLOP 


nq/L 


PPOMETOME 


ng^L 


PPOHfTRYNE 


ng/L 


PPOPRZINE 


ng/L 


_,_,---.-^^ — -^■—'- 


i 



Hi I 

T I 

U I 

t ! 

R I 

T 1 

B 1 

T ! 

1 

R I 

1- 1 

ft j' 

t ! 

B 1 

=T ! 

B i 

I 

■R I 

T ! 



1 

! 
t 


■1, 

f 


! 

t 


1 

i 

'1 




I 

I 



3 
ng/L 



90 
ng/L 



30 
ng/L 

too 

ng/L 



30 
ng/L 

30 
ng/L 

50 
ng/L 



1000 
ng/L 



46000 
nq/L t 

1 0000 
nqA. I 






IflBLE 10 Ccont'd) 



HP05 
PLRNF: BRRNTFOftO HHTER OUftLirv - l-ir-FTO SUMMflRV < 1995 > 



P4ga 13 







196! DHSP ■ 
, . ,_ .. ._._-• ■ • nriFrnnN: 


DRIHKIHr, i 
URTEP OBJ/: 


; rWftZINES CCont *d^ 




JflH : 


FEB ; 


HRR : 


fWH ; 


nnv I 


JUNE 1 


JULv : 


AUG : 


SEPT : 


OCT : Nfju : oEt : Lifiiri. i 


GUI DEL I ME : 


1 JEMCOR 

; riqvL 






















: . ! : 
: ■ t ; 100 

: ■ ! : nq/L 


i 

t 


: SIMSZINE 

; nqy-L 








: 


1 












: : '50 

: : ■ nq/u 


loontj ; 

nq/L ! 1 


i SPECIRL PESTICIDES 




! 




. 














} t ■; 


i: 


■ 2,1-0 

: nq/L 






















! ! 

: ; : 100 


100000 : 




















; : : nq/L 


nq/L ! : 


: 2,-t-P BUTVRIC fiCID 
; nq/L 






















i { : 200 

{ ; : nq/L 
! ! : 


16000 : 

nq/L t : 


; OICflMBfl 

; t,.)/L 






















1.1 : 100 
! ! ' ng/L 
» * 


n?noo ; 
: ng/L ! ; 


; PENTflCMLOftOPHENOL 
: nq/L 






















• ! : 50 

! ; : nq/L 

♦ i 


; 10000 ; 

; nq/L h ! 


: piCLORnn 

: nq/L 






















! : : 100 
'; ! : nq/L 
! ! 




: 2,1-0 PROPIONIC flClD 
nq/L 


















V 




; • [ ■ ! 100 
! - ! : nq/L 




; SILWEH 

: nq/L 






















; ; ! ; 50 
; ■ ; ; nq/L 

! • -t ■! 


; louon : 
; nq/L ; 


: 2.1,S-T . 

: nq/L 






















: ! ; so 

: : ! nq/L 





% 



TFlBLE 10 CconI'dJ 



HPQS 
PLRHTt eRftMTrORD HATER BI/nLirv - 1-VEBR SUIWflRV < IftIS 1 



Paei* H 



; SPECIAL PESnCIDES (Cont'd) 


1995 DM5P : 


ORlHKIWi : 
HOTER PB.J/; 
GUI DEL I HE ; 


JnN 


FES 


HHR 


APR 


mv 


JUNE 


JULV 


flue 


SEPT 


OCT 


NOV : DEC : LlMJTn 


; S.a.'l.lS-TRETRflCHI.OROPHENOL 
: ng/L 


R 

r 






















; 50 
: : ng/L 


j 


: 2,3,6,6-TErRnCHLOROPHENOL 

: nq.'L 


R 

T 






















i ■■ so 

; : ng/L 


1 
! 
1 


: 2,3,1-TRICHLOROPHENOL 
: ng/L 


R 

r 






















! 100 
! : nq/L 


1 


; 2,1,S-TRICHL0RtlFHEN0L 
; ng/L 


R 
T 






















1 : 50 

; : nq/L 


t 


; a.l.fc-rRlCHLOROPHENOL 
; nq/L 


R 

r 






















! ; 60 
: ; ng/L 


10000 : 

ng/L h ; 


1 ORGHHOPHOSPHOROUS PESnCIDES 


f. 
r 






















! •. ; 
i ; 
1 : 50 
i ng/L 


1 


: Din;tNON 

; nq/L 


J 

none : 

ng/L : 


: PtCHLOROWOS 

; ng/t 




























: DUR5BfiN 

: ng/L 


















* 










: ETKION 

: ng/L 




























; CUTHIOH 

: ng/L 





























s 



rflBLE 10 tconfd) 



HPOS 
PLHNr! BRRHrFORD UflFEfi OIJBLItV - l~VEflR gilMMHRV ( 1186 > 



P«9« IfS 



lORGHNOPHOSPHOROUS PESnCIDES 


: 1988 
lCor>t*d^--"- '-■ ■ • ' ■ . 


._] . , , 


DM';.p 

D£TEi:rioN 

Linir» 


PRiuKim : 




JRN 


FE9 


nnn 


ftPR 


rwv 


JUNE 


JULV : fluo 


; SEPT : OCT ; MOW : dec 


MRTER OBJ/1 
GUIDELIHE ; 


: ttHLnrHioH 
















J 


'• '• ' I 






; nq/L 
















■ 


I • • f 1 






: MErMVLPHRftrHION 
















1 

•J' 


! ! ! ! 
! ! ; ! 

! : t ; 

i I : : 

! ! . ! ! 


50 
ng/L 


.'000 

ng/L : 


: MErm'LTRjrHioH 
















■{ 






: ng/L 
















I 


{ : : ! 




! 


! MEWINPHOS 
















J 


1 ! . ; ' ; . 


: ! 

1 ! 


! ng/L 
















I 




! 1 


: PRRflrHION 

1 ng^L 
















! 

* 


! ! : ! 
■! . 1 ! ! 


so : 35D00 ! 
ng/L ! nti/l. '. 


; PHOREinrE 


















i i i i 


! I 

i ! 


: ng/L 
















1 


• ! ! ! 


1 I 


: REUOfiK 
















. 1 


! i ! .! 


, " . " } 1 


: ng^L 
















: 




! ■ 1 


: RDHNEL 
















; 


t ! 1 ! 


! i 


: ng,'L 
















1 


I ! : ; 


i f 


r MflSS SPEC. 
















V 


J 1 J ! 
! 1 • f 


! t 
! .1 
! ■ t 

0.1 : tioira ; 

ug/L : uct/l. « : 
^ * 


; DI-M-BUrvL PHrHftLflTE 


R 

T 














-r 

! 


1 \ I ■ \ 


! 
















! 


1 : t t 

r • * ,1 




! 



Cd 



rflBLE 10 (cont'd) 



HPOS 
PLflHr* BRBNTFORD HATER QUHLI TV - 1 -VERB SUtltlflRV C l^B"! i 



P«C|4 li, 



: nnss spec. <cont'd> 


1985 


ou-ip ; 


DRINKING : 

unrER OBJ/: 

GUIDELINE : 


jflN ; 


TES 


(IRR 


APR 


MHV 


JUNE : 


JULV : 


RUtj 


srpr ! 


OCT ; HOU ! DEC LIMIT" 


i H-DICMLDROMErHVLEME- 
; PENrftCHLOROHNHLINE 
; ug/L 






















! ! 0-1 
I ! uq/L 


i 
1 


L OIPHENVL ETHER 

; uq/L 






















: : 0.1 

: ! <jq/t. 


■ 


: FLUORflMrHENE 

: ug.'L 






















: ! 0.1 

! J ug/L 


! 


; HEKnCHLORQPROPENE 


















! 
! 


t [ 0.1 

! '• ug/L 


• 


1 HCrm'L PHEMflNFHREHE 
: uq.'L 


















! 

.1 

■j; 
1 

! 

i, 

s 


! : 0.1 

! ! uq/L 


! 
! 


: MflPHrHftLENE 

1 PENTnCHLORQBI.ITnDIENE 

: uq.'L 


















! : 0.1 

; : uq/L 

;- ■ •' • !■ 
1 ! ! n.l 
: . ; ««i/L 




; PEHrflCHLQROPROPflNE 
: ug/L 


















■i 


! J O.t 
! ! ug/L 

1 1 n.l 
: : >jg/L 


^ . * 


: PENTfii;HLOROPROFEN£ 
: ug/L 


















: , 1 




: PVRENE 

ug/L 




















I 


; : ■ 0.1 

! ! ! uq/L 





> 

TJ 
-0 



TftBLE 10 (confc*. ) 



PLANT: BBfWTFORD 



UPOS 
HBteR OUfiLlTV - l-VEflR SUMH«JV 



C 19gS ) 



Paqa 17 



1985 



MHSS SPEC. (Cont'd) 



FEB 



flPP 



MflV 



JUNE 



JULY 



FIUG 



SEPT 



OCT 



HON 



DEC 



DHSP 

DETECTION 

LIMIT* 



DRINKING 
URTER OBI/ 
GUIDELINEl 



TETPflCHLORBUTRNE 

uq/L 

TETRflCHLDROBl PHENYL 
uq/L 

BflCTECin 



RFW MflTER: 



TDTfiL COLIFORH MF 

couol/lOOmL 

TOTHL COLIFORN BKGD 

cowit/lOOn*. 

FECHL C0L1F0RH MF 

count/ lOOnL 

STHNORRO PLRTE COUNT HF 
couot/inL 



TRERTED HRTER 



HK. NO. 



PRESENT/ABSENT TEST 

TOTAL COL I FORM BHCKGROUND MF 
count/ lOOmL 



fit 

•f i 
■- r 

! 
I 



R ! 

R : 

1 

R I 



ISOO 

8600 

77 



mm 



34S0 

9B500 

262 



1234 

Rfwn 



650 

2910 

25 



1234 

nnnn 



533 

3367 

17 



1234 

fif«n 



414 
10560 

S3 



12345 

flflfiflH 



iioe 

54330 
I OS 



1234 

RFIRR 



367 

34333 

97 



!234S 

RH n 



1173 
46730 

as 



1234 
RRRR 



2633 

27433 

409 



1234 

FIR R 



2447 

18280 

89 



12345 

RflRfln 



3233 

19767 
179 



1234 



0.1 
ug/L 

0.1 
ug/L 



S404 

33333 

43 



1234 
fWfl 



500 



OOUO 
B«cti 



I 
I 
I 
I 

t 
I 
I 

1 
t 

I 

r 
1 
1 

! 

I 



> 

-o 
-0 



-vl 



rflBLE 10 (cont'd. J 



PLANT: efSnNTFOPO HRTEP QUOLITV - I 



HP OS 

- YEW? SWiMTOV < 1995 ) 



Paq* IB 



BflCTEHIH (Confd) 



TBERTEO HRTEP: (Cont'd) 



FECRL COLIFOIW MF 

count/ I OOmL 



STflHOflPO PLflTE COUNT MF 

count /mL 

IF poesENT/'fieseNT test posit iwe: 

COLlFDPtl P/H 
FECfiL COL I FORM P/fi 
E. COL! P/R 



nPOrtONflS P/B 



STRPH. fMJMUS P/fl 



jm 



FEB 



t I 

P 

n ! 

T ! 

■! 
I! i 

T ! 

H ! 

T ;!;• 

-.» 

T !■ 



BPP 





199S 














! DH5P : 

-: detection: 
; LIMIT. ; 


DRINKING 
URTEP OBJ/' 


»«v 


: JUNE : 


JULY 


HUG 


SEPT 


OCT 


NOV 


DEC 


GUIOELIHE 




1 ■ !- 

: : 
J I 




. 








f 


s : 
! t 





'i 
•(, 

% 



-a 






TRBLE 10 



PLHWT: BBfiHTrOOO 



UftTEB eURLlTY 



YERR SUMMHOY ( 1994 ) 



P*9a I 



1W4 



GEHECfiL CtCMISTBY 
GENEBFL CHEM1S1PY 
nLKRLIHnv 
WtWHIUK TOTRL 

COLOUR Tcai 

CONDUCT lyt TV 

FIELD CHLOBINE (COMH1N£0> 
•q/L 

FIELD CH.OBII« (FREE) 
•19/L 

FIELD CHLOBINE (TQTFILJ 
mq/L 

FIELD PH 



JFIH 



FEB 



flvg/L 

L 
•g/L 

mgA. 

•g/L 



■t i 

S 
T 

"R 
T 

R 

T 

R 
T 



T t 

B I 
T J 



R 
t 

.t 
s 

T 



8.2 






npB 



6.9 



b.O 



t.B 



JUC 



5.1 



JULY 



3.3 



4.1 



RUG 



SEPT 



XT 



NOU 



DEC 



4.9 



9.9 



4.2 



7.0 



e.o 



WSP 

DETECTION 

LIMIT* 



0.2 
■g/L 

0.09 
■g/L 

O.I 

•g/L 

0.2 
-g/L 

0.9 

TCU 

0.01 
uaho/CB 

O. 1 
Kg/L 

0.1 

•g/L 
0.1 

*q/L 



OClrXING : 
HRIEH OeJ/! 
GUlDELItCli 

I 
I 
J 
« 
I 

f 

:| 

;'• 
■ I- 
I 

290 

•q/L : 

9 1 

TCU 1 



0.2 






THBLE 10 (cont'd.) 



HPQS 
PtHNT: eftHNTFORD HOTEB OUflLlTV 



YEOP SUMMflPY ( 1994 ) 



P«9a 2 



EENERRt CHEMISTRY (Cont'd) 



1994 
1- 



FEB 



RPR 



Jure 



JULY 



HUO 



SEPT 



XT 



NOW 



OEC 



I OHSP 

-1 DETECTIOM 
: LIHIT* 



DCINKING 

uRTECi oej/ 

GUlOCLlNEt 



jnH 



FtELO TEMPECflTUBE 

timq. C 



FIELD TUCSIDITV 



FTU 



FLUQftlDE 


•g/L 


tWPOHESS 


•g/L 


MHGNE5IUH 


«g/U 


NITRATE 


•g/L 


NITRITE 


•g/l. 


NLIROGEN 


TOTAL KJELDflHU 
•ig/L 



PHOSPtORUS FILTERED REACTIVE 

*g/L 



T f 

D i 
t ( 
i 
R : 
T : 

R i 

t ! 

* 

T t 
a ! 

t ! 

'I 

9 V 

T ! 

» 
I 

e I 

T 

R 
t 

R 

T 



1.03 



O.'W 



0.96 



0.94 



1.03 



0.9B 



1.29 



1.06 



1.22 



1.26 



0.92 1 



1.33 



0.01 
■9/L 

t 

I 0.9 

i mq/L 

1 

I 0.03 
■q/L 

0.03 

■g/L 

0.009 
•g/L 

0.1 
•g/L 



0.01 

■g/L 



1 
! 
I 1 FTU 



2.4 

-g/L 



; 10 ag/L 

I •• N 

! t "g/L 

! ■■ N 

I 

: 0.19 

; •g/L • 



> 

TJ 
13 



03 



TABLE 10 teont'd.) 



GE1«n«- CHEtllSTBY <Cont'dl 



PHOSPHOOUS TOTAL 

mq/L 



PL«.T: B«R«TF0,» UfiTEH OURLUV - . - .E«« 5U««RV C ISA. > 



SODIUM 



ng/L 



totrl solids 


mg/L 


TURBIOITV 


FTU 


hethls 




BLUHINUM 


«iq/L 


RBSEHIC 


<tiq/L 


BflBIUH 


ng/L 


BERYLLIUM 


mg/L 


BOOOH 

CflOHIUM 


(tig/L 
ifig/L 



JRH 



R 1 
T I 

i 
e 
t 

R 

T 

R 
T 



0.45 



FEB 



CIS 



t«ffi 



*B ! "flV 



1994 

'Juhe"i"julv i BUG 



0.46 



0.24 



0.23 



! 



0.21 



1 



0.23 



SEPT 



0.29 



0.350 

o.ieo 



<O.0OQ2 
<0.0002 



OCT 



0.37 



NOV 



DEC 



0.26 



0.170 
0.049 



0.26 



<0.0002 
<0.00O2 



0.46 



I 
t 
I 
t 
t 
I 
J 
t 

I 

1 



OMSP 

DETECTION 

LinlT' 



0.01 
ng/L 

0.1 

1 

(og/L 

I 0.01 
: FTU 



0.003 
mg/L 

0.001 

mg/'L 

0.001 

i O.OOl 

i i«q/L 

1 

! 0.02 

! mg/L 

! 0.0003 



Pcgii 3 



ORIMCIHG 
URTEfl OBJ'' 
GUIOCLINei 



1 

FTU 



0.03 
ng/'L 

1 
«g/L 



9 
i»q/L 

0.009 
ng/L 



^ 






rfiBLE 10 fconl'd.> 



UPOS 

pLunri BRflNffORO HflTER wjftLirv - i - vim suhmiwv c ne^ > 



f aqa 4 



HETflLS CConl'dJ 



199^ 



JRN 



FEB 



mm 



npft 



nnv 



JUNE 



JULV 



niw 



SEPT 



OCT 



MOU 



DEC 



DHSP 

OErEcrioN 

LIHIT* 



unrER <M.i/ 

GUIOELINEI 



cHRomuti 


nq/L 


COBHLr 


ng/L 


COPPER 


Mg/L 


cvnmoE 


nq/L 


IRON 


Mg/L 


LEAD 


rig/L 


URNGnNESE 


M9/L 


liOLveoEHun 


ng/L 


HERCURV 


ng/L 


HICXEL 


ng/L 



0.020 



0.02« 



0.016 



0.003 

o.oa-1 



o.oos 

O.Ol? 



0.030 

a.oO'f 
<Q.0a3 



0.020 



0.0U5 

o.oos 



0.002 

0.010 



0.026 

0.023 



<0.003 
<0.(W3 



0.005 
0.005 



O-UO 



o.orc 



0.001 

Hg/L 

o.oot 

ng/L 

O.DOI 
ng/t 

0.001 
ng/L 

0.002 
Mg/L 

0.003 
ng/L 

0.001 
ng/L 

O.oot 

Hg/L 

0.01 
ug/L 

0.002 
ug/L 



0.05 
ng/L 



1. 00 
ng/L 

0.2 

o.s 

»tg/L 

O.OtS 
ng/L 

O.OS 
ng/L 



1.00 
uq/L 



I 

t. 



rnOLE 10 (cont'd.) 



PLRNf I BRBHTFORD 



HPOS 

iMTER ounLirv 



i-vEM» sinmnRv 



198i > 



Pa^a 9 



198^ 



HETHLE (Cont'd) 



JfW 



FEB 



«PR 



mv 



JUHE 



JltLV 



HUO 



SEPT 



OCT 



NOV 



DEC 



DHSP 
DETECnCM 

Linim 



DRINKING : 
MATER OBJ/: 
GUI DELI HE i; 



SELENIUM 



SfROHTIUM 



Mq/L 



nq/L 



TIN 



fno unit ivail^bla) 



URflNIUn 


nq/L 


VRHnOtUH 


nq/L 


ZINC 


"f* 


PURGE (WLES 





BRONOFORN 



uq/L 



uq/L 



CnRBON TETRnCHLOniDE 
uq/L 



CHLOROBENZENt 



uq/L 



It : 

T ! 

It I 
T : 

R : 
T : 

R : 
r-! 

« I 

T ! 

I 

1 1 

j^ 

. t 

i 

K i 

f { 

s 

R ( 

t ! 

I 

i i 



0.00? 
0.00? 



0.006 
0.021 



0.001 
nq/L 

0.001 

nq/L 



0.002 
nq/L 

0.001 
ttq/L 

0.001 

nq/L 



0.01 

ng/L 



0.02 

nq/L 



5 
nq/L 



1 

uq/L 


: 10 

: uq/L h 


1 
uq/L 


: 350 

i uq/L •» 


1 
uq/L 


: 3 

', uq/L h 


1 
nq/L 


; 100-300 
: nq/L h« 






00 



IKBLE lU (.cont'd) 



PLftNT; 



MPOS 
eRflMTfORO HflTER QURLI TV 



1-VEflR SUrWHRV ( ISUI 



P«qa 6 



. ,- — , ■ 


^. 


198-1 






OH-.P : 


DRIHKIMU ! 










DEfECTlOH: 
LIMIT» ; 


HriTER OBJ/: 
WHOELIHE ; 


PUROEflBLES 'Conl'd) 


"jm : FEB : rwR j ftPR : 


wv ; 


JUNE ; 


JOLV : nuc i sept ; 

! ! L 


OCT : mv ; 


DEC 






! I • * 


1 




i < ) 






1 : 


350 i 


CHLOftOUI BROMOMErHfiNE 


« 1 


[ ! ! 1 


1 




1 i ' 


3 : : 


1 


■jq/L : 


•jq/L ♦ • : 


uq.'L 


T ! 

t 


• * ■ ' 
' k t J ] 






: ! ! 

• ■ ; 


( ,1 • ; 




1 


isso 


CMLOROFOIRII 


i ! 


■'■ ' ! ■ ' 








161 : 


139 


uq/L 


ug/L *» : 


U9/L 


r J 


{ t I ' 






'■• I 






1 


ioo : 


KS-OICHLQROBENZENE 


fci 


{ !. ■■ 






« * 






ug/L 


uq/L • : 


ijq/L 


f { 

i 


J i. ! 






; ; 


; ' 




1 


■ioo : 


I.J-DICHLCIROBEMZENE 


K : 


• *. j 






» * 


: 




uq/L 


uq/L • ! 


uq/L 


r I 

! 


1 * ■ 






! i 


i 

t 




1 


■TOO : 


l,1-0ICHLOR0BEK2EHE 


R ! 


* i i 






1 1 






ug/L 


uq/L • ; 


u^/t 


t ! 


: « ■ 
* i ' 






j i 


: 

, ! 




1 


; 350 ; 




R 


* I * 






! ■ ' 


: 




: ug-'L 


; ug/L •• : 


uq'L 


t 


! S ! 

! r ! 






1 t 






: 1 




l.t-DICHLOROETHflNE 


B 


; ! i 






: I 


i 1 




; ug/L 




ug/L 


r 


1 I :•• 
: ! . ! 






■ ■ 

{ 1 


« • 


i 


: 1 


: 10 : 


1,2-DICHLOfiOETHnNE 


R 


I 1 ' ' 








1 t 


! 


■• u«(/L 


; og/L h ; 


ug/L 


r 


: ! '• 






,1 1 


'', ' 












', 1 > 




' ! i !' 






: 1 


: 0.3 : 




R 


! ! » 

i I "* 




• ! ! } 


1 « 




: U9/L 


: uq/L h : 


U4>'L 


T 


S i • 
! t ! ! 






* • 

1*1 


': ! 




: 1 




T , 1 ,?-DI rHLOROETHVLEHE 
uq.'L 


R 
T 


! ! i i 

1 ■ ; ■ 1 






i ! '< 

• ! 1 


! : 




: ug/L 








]S 



-.y 



rftBLt 10 Ccont'dJ 



PLWr> BRBNTFORO UATER QUBLITV 



PUROEnBLES tConfdJ 



OtCHLOROMtTHflNE 

uq/L 

1,2 OICHLOTOPROPHKE 
uq/L 



ETHVLBEH?EHE 



liq/L 



ETHVLEME DIBBOHIOC 
uq/L 



K-KVUENE 
0-HVLEHE 

P-KVLEME 
TOLUEKE 



uq/L 
uq/L 
uq/U 
uq/t 



1 l,£,2-TETRfiCHL0f!0ErHRHE 
' uq/L 

TETRflCHLOROETHVLEME 
uq/L 



198^ 



JAM 



II I 

T ! 



FES 



npR 



MHV 



JUHE 



MPOS 



JULV 



VEHR SUHMflRV C 199^ 



F«q« 7 



fUB 



SEPT 



OCT 



HOU 



PEC 



^ ^ ' 


. J 


OU-JP 

; DETECTiaK; 

: Limr* : 


DRlHKlHfi ■• 
UflTER OBJ/*. 
CU! DELI ME ; 


■ 5 


^0 • 
uq/L c 1 


: I 

; uq/L 




• \ 
\ ug/L 


'; HOO 

; uq/L • 1 


1 I 
; uq/t 


1 620 J 
: uq/L c ; 


1 1 

! uq/L 


; t20 

; uq/L = ; 


; 1 

; 'jq/L 


! 620 • 
; uq/L *: ; 


: 1 

I uq/L 


; 100 '- 

\ utr/L c : 


■ 1 
. uq/L 


; ug/L • '; 


; 1 

; uq/L 


; 10 '; 
: ug/L ►> ■ 



^ 



TflBLE 10 (cont'dS 



PLRNT : BRBNTFOBD 



MPOS 
HATER QUALITY 



l-YEf» SUMHflBV < 1984 > 



P»g« 8 



PIJPGERH-ES (tont'd) 



1984 



JON 



FEB 



MW WR 



nnv 



JUNE 



JULY 



RUG 



S£PT 



OCT 



nau 



DEC 



OMSP 

DETECTION 

LIMIT* 



OOINKING 
MOTER OBJ/ 
GUIDELINE I 



1,1,1-lPICHLOPOETHnNE 
U9/L 

l,l,:'-1PICHL0RtffiTHfWE 
uq/L 

TPICMIOPOETHYLENE 

uq/L 

lOTflL TBIHRLOMETHflNES 

IP I ruroRQCMLOfiOTOLUEUE 

ug/L 



ORGBMXHLORINES 

ffl.DPTlt 

FlLPHn BMC 



ng'L 



nq/L 
HLPUn rULRPDHNE 



BFin Bite 



JBIELIJPIH 



nq,-L 
ng/L 
nq/L 



229 



211 



171 



1 

uq/L 

1 

uq/L 

) 
uq/L 

3 

ug/L 

1 
ug/L 



1 

ng/L 

1 

ng/L 

2 

I ng/L 

1 
nq/L 

2 

ng/L 



1000 

ug/L 

6 

ug/L 

30 

ug/L 

350 

uq/L 



700 
ng/L 

700 

ng/L 

700 
ng/L 

300 

ng/L 

700 

ng/L 



I 



THBLE 10 <cont'd.> 



PLANT I BRflMTFOfiD 



UPOS 
HHTER OUflLirv 



- l-VEHR SUWWRV 



ITO-I 



Pag« 



ORORHOCHLOftlHES <Conl'd> 



199^ 



JftH 



FEB 



tVK 



RPR 



JUNE 



JULV 



RUG 



SEPr 



ocr 



HOV 



DEC 



DUSP 
OtrECTION 

LiniTK 



PRIHKIHG 
MftfER OBJ/ 
GUI DELI HE 1 



ENDRIN 



ng/L 



GflMMfl CHLORDRHE 

nq/L 

HEPrftCHLOR EPQKIDE 



HEPrflCHtOR 



nf/L 



HENACHLOROSENZENE 

ng/L 

HEMncHLQRoeiirnDi ene 

ug/L 

HEXflCHLOROErHRHE 

ng/L 



LINDANE 



HErHOMVCHLOfl 



HIREX 



ng/L 
ng/L 
ng/L 



1 
ng/L 

2 
ng/L 

1 

ng/L 



ng/L 

1 
ng/L 



1 
ng/L 

I 

ng/L 

6 
ng/L 

S 
ng/L 



200 

ng/L 

ng/L ■■« 

3000 ♦♦♦ 
ng/L 

3000 
ng/L • t » 

10 

ng/L h 



19000 

ng/L 

iOOO 
ng/L 

100000 
ng/L 



^ 



rfiBLE 10 Ccont'iJ> 



PLflHTt BRflWTFORD 



UPOS 

unrER ouflLirv 



i-vEHB euriHHitv 



i<»ei 



P*9* 10 



; OROflHOCHLOfilNES CCont'd> 


!- 


jfl« 


FEB 


MflR RPR imv 


: JUNE : jwLV 


nuG : SEPT 


OCT 


Hoy 


DEC 


OHSP 

DETECTIOM 

Limn 

_, ^ 


DRINKING ; 

HnrER obj: 
guideline: 


; OCrHCHLORDSrvREHE 








'. ', 


i I 


: r 






1 

n^/L 




'< ng/t 








' r 


i « 
■ t 

■t 












: o,p-oor 

: n^/L 








!' i 


w- 








5 
nfl/L 


30000 ! 
ftq/i. di 


: OKVCHLORDflNE 




i 




'1 ' 


* 








» 


2 

ng/L 




: nq/L 




p 




« t 


». 






I 




: pce roTBL 

: rvq/L 




1 




.4' > 


1 










20 
ng/L 


jooo : 

ng/L i; 


1 PENrnCHLORtmENZENE 

ng/L 




* 






* 

1 
i 










1 
ng/L 


p-1000 : 

ng/L •: 


: P,p-tioo 

; nq/L 




t 




* 1 ■ 


'■!■ 










nq/L 


d : 






I 




!' 1 


». 










1 
ng/L 


d ; 


n^l 




! 

■ ' 




* » 


',*■■ 










; p.p-ooT 

nq/L 




! 




• ; 


* 
> 

* 










S 

ng/L 


d : 


: l,2,3,i-rErRltCHL0R0BENZEHE 








i 1 


! 










1 
ng/L 




ng/L 








! 1 


1 
1 


M I 












R ; 






-i t 


« 










1 
og/L 




nq/L 


r : 








1 


















. ' 


1 I 
: s 


• 


















riHBLE 10 tconfd> 



UPOS 
Ptnwri BRflHTFORO UfirER OWLirV - 1-VEflR SUHMflRV a99-« 



Paqa It 





. 


19Si 




OMSP 


DRINKING : 


; ORGnNOCHLORtNES (Cont'd) 






, , . *_^ ' -.^-^_^--.,» «-- - ' 


DFrECTiOK; 
Linim ; 


HATER OBJ/: 


JflN 


FEB i 


""ni^"'\ 


RPR 


MflV 


JUNE ; JULV ; flue ; sept ; ocr ; nov : dec ; 


BUI DELI tIE ; 


: l,?,^,?-rErRHCHLOR0fleN2ENE 
: ng/L 


R 

r 














: i : : ! : 
1 } ! ! { : 

•s ! { 1 : : 
f ! : i : : 

!> ! ! ! i 
> ' I ! ! . 


1 : 

nq/L 


36000 ! 

ng/L • : 


















z : 


7'^orio ; 


: THIODRM I 


R 
T 














r.c|/L 


ng/L •« ! 


















» ■ • i • ■ 
i i i ! .'• 
> J 1 ! . ! 


^ 


?iooo : 


: THIODflN II 


R 














nij/L 


ng/L •« ! 


ng/L 


r 














: : s J : 






: rHiODHM suLPHnrE 


R 














: ; ! ! 1 


1 
nq/L 




: nq/L 


T 




















; rOHRMIEME 


R 




















: (no ortlls ->vailabU:> 


r 














' 1 ! ! ! 


S 


lOOOO ! 


; l,2,3-r«ICHL0R0BENZENE 
: ng/L 


ft 

r 












i 


\ \ ; i i 

11 1 1 1 


ng/L 
5 


ng/L 1^ ; 
lEOOO : 


; Ija.-^-rRICHLOROBENZENE 


R 












1 
1 


1 ! ! i 


nq/L 


nq/L y : 




T 












■■ 


t ! : ! ! 

• ! ! : 1 


. 5 


ICWOO ! 


■ l,S,5-rRlCHtOBOBENZEME 


R 












• 1 

^ 


i i t 1 1 


: og/L 


■ ng/L >j I 


: nq/L 


r 














1 : ! ! ! 






: 2,3,6-rRICHL0R0BEH2ENE 


R 












! 


! ; ; ! ' 

■ '*' ' I i ' 


: 5 
; oq/L 




: rig/L 


r 












* 1 




















■ 1 

: ! 
: I 
! i 


• 4 ■ ■ < 


; 5 


I UtOOO : 


■ 2,-1,5-rflirHLOROBEWZtHE 


R 












• < ' ' ; 


; nq/L 


; n<i/l- <t ; 




T 










! 


L* » ■ * * 

: ! 1 ! ! 
















I 

! 


» * 


! !" ! ■ f ■ _ _[ 







fFieLE 10 <i:onl'd) 



nnHri BRrwTFORD 



HPOS 
HflrER OUnLITV 



1-VE«W SUHrWRV ( 198^ ) 



P*g« 12 



TRIAZINES 



1S8-1 



jm 



FEB 



tWR 



RPR 



nnv 



JUNE 



JULV 



nuG 



SEPT 



OCT 



HOV 



DEC 



OHSP 

nErEcriON 
Linirii 



DRINK] HG 

unrER OBJ/ 

GUIDELINE 1 



2,6,n-TRICHL0R0rQLU£NE 
nfl/L 


TRIflZIMES 




RLflCHLOR 


nq/'L 


nnETRIHE 


fiq/L 


RrRRTONC 


nq/l 


nrRRZiNE 


nq/L 


BLADEM 


r»9/L 


HErOLRCHLOU 


nq/L 


PROMETOHE 


n^ifL 


PROHETRVME 


oq-'L 


PHOPflZIWE 


ng/L 








































. 1 
t 
t 



•5 
nq/L 



nq/L 



nq/L 

100 



119'"- 

•30 



itooo 

nq/L 

lOCKK) 

nq/L 



1000 
oq/L 






rnetE lo (coni'd? 



HP05 
PLftNT. BRtWrFORO MRTER OUflLITV - 1-VEfW SUMIIfiBV C 199^ > 



Pag* 15 



miflZINES (Cont •<(> 


198^ ; 


OHSP ; 

OETECflOH: 
LlMITii ; 


DRINK] KG 1 
HfirER OBJ/: 
GUIDELINE ; 


JBH 


FEB 


nm 


npR 


tiRv : JUNE : JULV AUG SEpr : ocr ; nov : tec 


; SEMCOR 

; oq/L 


R 

r 










i 1 


. ! ! ; I : 

5 1 ! ! 1 
t ! i S . ! 
! ! : 1 ! 
I ! ! ! i 
I ! 1 ; ! 
! ! J 1 i 

t ! ! : ; 

! ! ! i ! 
! ! : ! 1 


100 
nq/L 




: siriRZiNE 


R 
T 




< 






! 1 
! t 


50 
nq/L 


10000 ! 
■ nq/L ! J 


: SPECIflL PESnciOES 






! 






: 1 . 

• • 

1 1 

! ! 

( ( 


100 

nq/L 


100000 ; 
nq/L ! ! 


i 2.^-0 


; 2,4-0 SUrVRK HCID 
; ng/L 












f < 




200 
nq/L 


leooo : 

ng/L I ; 


: oicHnsn 

: nq/L 
















100 
nq/L 


ePOQO ! 
nq/L 1 ; 


; PEHrftCHLOPOPHENOL 












; ! 

j 1 




! 50 
nq/L 


10000 : 

. nq/L h : 


i picLcnmn 

1 nq/L 












! ! 
: 1 

i ! 


t » i ! ! ' 

: ! ■ t i I 


• 100 




; 2,4-D PROPIONIC nciD 












! ! 

'4 ■' 
1 1 


' "^ ' > • » 


: 100 
: nq/L 




; 5ILUEN 












I ! 

; 't ■ 
i ! 
:. ! 
: t t ■ 


: : ! ! i 


: 50 

: nq/L 


; 10000 : 

: nq/L : 


nq/L 












! : ! J ! 


; 50 

; nq/L 





rneiE lo cconi'di 



HPOS 



PLHNT, BRHHTFOBO HATER OUftLITV - I-VEflR SUHttRRV C )Mi ) 



Paga M 



SPECIBL PESTICIDES CCont'd) 



2,3,1,5-TKTBflCHLOROf'HEHOC 

2,5,5,6-TETRnCHLOROPHEMOL 
ng/L 

2,3.1-rRICHLOROPHEHOL 

2,^,6-TRICHLOROPHEHOL 
nq/L 

2,1,6-TRtCtt.OROP«N0L 

ng/L 

ORtjAHOPMOSPHOROUS PESTICIDES 
OinZIHOH 



DICHLOROVOS 

DURsem 

EFHIOH 
OUfHIOH 



ng/L 
nq/L 
ng/L 
ng/L 
r.g/L 



196^ 



Jfltl 



FEB 



niiR 



FIPR 



HBV ; JUNE 



JOLV BUG 



SEPT 



OCT 



HW 



OEC 



DHSP 

DETECTION 

LiniT* 



SO 
ng/L 

50 

ng/L 

too 

ng/L 

50 
ng/L 

SO 
ng/L 



50 

ng/L 



OHINKIMG 
HATER OBJ/ 
GUIDELINE 



10000 
ng/L h 



l-iono 
ng/L 



I 

8 



rnSLE 10 (cont'd) 



PLHHri BRfWTFORD 



MPOS 

HnrER ouflLirv 



l-VERR SUHHHHV 



190^ 



P*ga 15 



OROftMOPHOSPHOftOUS PESnCIDES <Cont*d)- 



ITOi 



JRN 



FEB 



WW 



RPR 



mv 



%JUflE 



.JOLV 



RUG 



SEPr 



OCT 



MOV 



DEC 



DMSP 

OErEcrioN 
ciMir* 



DRI NKI HG 
HFtrER OBJ/ 
GUIOELIHE 



MRLHrHION 



nq/L 



HETWLPflRflrHIOH 

nq/L 



MErHVLrRITHION 



nq/L 



HEVIHPMOS 






nq/L 


pflRnrHiON 






nq/L 


PHORBRTE 






nq/L 


RELDAN 






nq/L 


ROHNEL 






nq/L 


mss SPEC. 




oi-H-wjrvt 


PHrHRLflTE 




uq/L 



i 




1 








i 




1 




t 




! 




I. 




V. 
1, 




1. 




J - 




r 




i 




.« 








;! 




1 




: 




1 












8 




■t 





8 


! 


t 


J 


K 


i. 



nq/L 



7000 
nq/L 



50 
nq/L 



35000 
nq/L 



0.1 
uq/L 



J10O0 
uq/L 



-0 



<£) 



rBBLE 10 <cont'()> 



PLnHfi BRHfiTFOftO 



UPOS 
MRTER QUnUITV 



1-VEflR SUWWRV 



l^S'l > 



Pag* 1« 



MASS SPEC. CConf<J> 



199^ 



jtm 



FEB 



nm 



npR 



rwv 



JUNE 



JULV 



RUG 



SEPT 



ocr 



NOV 



KC 



DMSP 
OEtECriON 

Linim 



DftlHKIHG 

ClUDtLlHE 



H-DICHLOROHETHVLEHE- 
PEHrnCHLOROftNm. I HE 
ugyL 



DIPHENVL ETHER 



FLUOftftKTHENE 



ug/L 



ug/L 



HEttflCHLOROPROPEHE 

ug/L 

METHVL PHENflWrWeHE 
ug/L 



NflPHTHnLENE 



ug/L 



PEN r RCHLOROeUrnDl ENE 
ug/L 

PENTflCHLOROPROPftHE 
ug/L 

PEftTRCHLOROPROPEHE 
ug/L 



PVRENE 



ug/L 



0.1 

ug/L 

0.1 
ug/L 

0.1 
ug/L 

Q.I 

ug/L 

0.1 
ug/L 

D.I 

ug/L 

0.1 
ug/L 

0.1 
ug/L 

0.1 
ug/L 

0.1 

ug/L 



TJ 

i 



rfiBLE 10 Cconl'd.J 



FLflHTi SRONrrORD 



MPOS 

HnrER ounUTv 



1 - VFflB SUrWHRV* f 199i J 



P*9a li* 



HASS SPEC. CConfd) 



TErRRCHLORBUTflHE 

rtTRnCHLOROei PMENVL 

encrrRifl 



RHN mrcRi 

rorm. coLiroRii mf 

count/ 100 hC 
TorftL COLIFORN BKBD 

count/ 100 nL 
FEC«L COLIFOflM MF 

count/ IOOhL 

SrflHOflHD PLRTE COUNT (IF 
cou«t/«i. 



TRERTEO MHTER 



PHESEHT/WSEHT TEST 

TOfRL COLIFORM BBCKGROUMD MF 
count/ lOOnL 



JfW 



i?e 

1085 
21 



FEB 



nm 



610 

5039 
10^ 



SHOO 

25800 

26-1 



APR 



1665 
S 



HHV 



111 

5350 

7 



1961 

JUNE ; JULV 



218 

36P50 

HS 



3851 
33520 

56 



nuG 



SEPT 



213 ! 6103 

66250 : 31000 

32 ! 69 



« 



OCT 



NOV 



326 

8160 

2? 



6200 

3?333 

2? I 



DEC 



?933 
12000 

213 



OMSP 

OETECTUiM 

LiniTx 



0.1 
ug/L 



0.1 
uq/L 



DRIHtCING 
UATER OBJ/ 
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APPENDII 3 
INSTRUMENTATION AND CONTROL/ SCADA SYSTEM 

1 . General 

In early 1988, a work program waa initiated at the plant - 
involving both Brantford staff and contractors - to provide 
significant upgrading to the instrumentation and control systems, and 
to provide a computerized Supervisory Control and Data Acquisition 
System (SCA0A) . ' 

The following description is written from the perspective 
that these alterations were completed. 

2 .0 INSTRUMENTATION AND CONTROL 

The instrumentation used in the plant is all 
electronic/electrical type which generates a 4-20 mA DC signal for 
interfacing with monitoring and control devices. 

Combining the SCADA system with the instrumentation and 
control system provides for various modes of control either by local 
control panels/consoles or remote terminal units or central control 
equipment. The control modes are: 

• i) local at the device or control panel; 
ii) local/auto from the remote terminal unit (RTU); 
iii) local/auto from the central control equipment via the 
remote terminal unit. 
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3^0: SUPERVISORY CONTROL AND DftTA ACQUISITION f SCAD A) 

The SCADA system in use operates in a distributed control 
concept. System components are located throughout the plant and at 
remote sites and is comprised of the following: 

1 - Main control room complete with dual microcomputers 

monitors, printers and other peripheral equipment. 
1 - Low Lift Remote Terminal Unit 
1 - High Lift RTU 
1 - Chemical RTU 

1 - Mini plant (Hydro Generator) RTU 
5 - Filter RTU 

2 - Off Site RTUs 

1) Albion Street Booster 

2) Park Road Reservoir and Pumping 
2 - Off Site Input Devices 

1) King George Street Elevated Tank 

2 ) Usher street Elevated Tank 
1 - Remote Management Terminal 

1 - Laboratory Terminal 
1 - Maintenance Terminal 

The central computers are always in communication with the 
remote terminal units and are capable of monitoring and controlling 
all inputs/outputs connected to each RTU. Each RTU is microprocessor 
based and is capable of exercising control over all connected 
input/output devices in a pre-programmed method or can accept 
modified or new programs from the central control system. However, 
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under distributed control the BTU can lose communication with the 
central computer and maintain control over the process. 

4 . INSTROMEMTATION AND CONTROLS 

The areas under consideration can be identified as follows: 

1. Main Intake 

2. Screen Building 

3. Low Lift Area 

4. Filter Area 

5 . Chemical Feed Area 

6. High Lift Area 

4.1 Main Intake Gates 

The raw water supply to the plant ie taken from the Grand 
River and is controlled by three intake gates which are manually 
operated and are located 1 km from the main plant. These gates 
basically control the canal level at the screen building. Manual 
adjustments are made approximately once per week. 

4.2 Screen Building 

In the screen building, there are two manually operated 
screens and one manually operated chlorinator. There is electronic 
instrumentation to measure and transmit signals to the low lift 
building for the following: 

Hydraulic Differential Across the Screens 
~ Canal Level 

- Chlorine Gas Leak 

- Building Security 
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4.3 I.OW Lift Building 

The low lift building containa the following equipment: 
Four Low Lift Pumps 
3 - Fixed Speed 
1 - Variable Speed 
Two Air Blowers 

1 - Single Speed 
1 - Two Speed 
Three Carbon Mixers (external to the building) 

3 - Single Speed 
Instrumentation 

1 - Venturi Type Flow meter complete with Control Valve 
1 - Magnetic Type Flow meter 
1 - Chlorine Residual Analyzer 
1 - Temperature Transmitter 
1 - Building Security System 
1 - Settled Water Level 
Remote Terminal Unit 

1 - RTU complete with Junction Cabinet 

4.4 Filter Area 

The filter area consists of (5) five filters each having 
the following instrumentation and control devices; 

- Effluent Flow Transmitter 

- Loss of Head Transmitter 

- Level Alarm Probes 
Inlet Gates 
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Drain Valve 

- Effluent Valve 

- Agitator Valve 

- Wash Inlet Valve 

Turbidity Sample Point • • 

- Filter Control Console 

- Remote Terminal Unit . . 

- Backwash Flow Transmitter 

4.5 High Lift Area 

The high lift building contains the following equipment: 

Pumping Units 

4 Fixed Speed Pumps 

- 2 Diesel Driven Pumps 
Power Generation 

-1 Diesel Driven Generator 

Instrumentation 

- 1 Treated Water Magnetic Flowmeter 
- . ' _ 1 chlorine Residual Analyzer 

- 1 Clearwell Level Transmitter 

- 1 Suction Well Level Transmitter 
1 Discharge Pressure Transmitter 

- 1 Treated Water Turbidimeter/Transmitter 

- 1 Treated Water Temperature Transmitter 
1 Treated Water Diesel Flow Meter 



APP-3.6 



4.6 Chemical Feed Area 

The chemical feed area contains the following equipment: 

Chlorinators 

1 - Flow Paced Pre-chlorinator 

1 - Manual set Pre-chlorinator 

1 - Manual Post-chlorinator 
Sulphur Dioxide 

1 - Manual Set Sulphonator 

Ammonia (Gas Type) 

1 - Manual Set Ammoniator 
^ _ Flow Paced Amraoniator 

Silica 

1 - Manual Set silica Pump 

Fluoride 

1 - Flow Paced Fluoride Feed and Wetting System 

Lime 

1 - Manual Lime Feed Pump 

2 - Lime Holding Tanks 

1 - Lime Day Tank 

2 - Manual Lime Solution Recirculator Pump 

Alum 

1 - Manual Alum Feed Pump 

1 - Storage Tank 
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5.0 REQUIRED ^RECOMMENDED SYSTEM EXTENSION 

In order to improve the operation of the plant the 
following remote terminal units and instrumentation and control 
equipment is re<juired. 

S»l Main Intake 

The main intake requires the automation i.e. electric gate 

operators for the three gates, and the installation of a remote 
terminal unit. ' . ' 

5.2 Screen Building 

screen building requires the implementation of automatic 

screen controls. 

5.3 Chemical Systems ' - . 

The chemical systems require the automation and 
instrumentation of the following: . ' ^ ■ 

- Automatic Control for: 

1 - Pre-chlorinator (in place) 
1 - Post-chlorinator 
1 - Sulphonator 
1 - Ammoniator (in place) 
1 - Silica Pump 
1 - Lime Pump 

1 - Alum Pump (actasol unit - in place) 
" - Instrumentation for the following; 

1 - Alum Level Transmitter . . ' 

1 - Silica Level Transmitter 

2 - Lime Level Transmitters 
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SITE LOCATION PLAN 
FIGURE 1 
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BRANTFORD WATER PURIFICATION PLANT 
WATER PLANT WASTE STUDY 

1.0 INTRODUCTION 

As shown in Figure 1, the Brantford Water Purification Plant, which is 
operated by the Brantford Pubhc Utilities Cominission, is located at the end of Morrell 
Street, south of Grand River Avenue on a large tract of land betw^een the Grand River and 
the Holmedale Canal The history of development of the water purification plant and its 
current major physical and chemical treatment processes are described in the following 
paragraphs. 

The Brantford Waterworks began as a privately-ovmed pumping station in 
about 1870 on Colbome Street in the City of Brantford. Water for this plant was obtained 
from a spring-fed creek. As the population increased, the waterworks was purchased by the 
Municipality. The Municipality then estabhshed the system at the foot of Morrell Street. 
Up to 1931, the water supply was obtained from an infiltration gallery with the only form 
of treatment consisting of disinfectant with chlorine. As the demand increased, the natural 
deposits where the infiltration gallery was located were not able to supply the water demand 
and therefore a blending in of river water to the former raw water supply was initiated. Use 
of the blended river water/infiltration gallery water required treatment and in 1931 a 
treatment system consisting of coagulation, flocculation, sedimentation and filtration was 
constructed to permit the use of the river water. 

In 1945-1946, as a result of increasing demand and the poor water quality iii 
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the Holmedale Canal, the disinfection system consisting of marginal chlorination was 

replaced by free residual chlorination to enhance disinfection. Activated carbon was also 

introduced to aid in the reduction of taste and odour problems. 

The treatment plant remained unchanged until 1962 when the plant was 
expanded and modifications were made to the chemical treatment. At the time of this 1962 
expansion, modifications included a new intake structure, screen house building, pre- 
treatment basins for chlorine contact and carbon contact, low lift pumping station, and flash 
mixing chamber. 

The current major physical and chemical treatment processes employed at the 
Plant are as follows: 

a) Pre-chlorination; 

b) Screening; 

c| Pre-treatment basins for chlorine contact (provided with aeration to prevent 
freezing); 

d) Carbon contact basins (provided with aeration to prevent freezing); . 

ej) Low lift pumping; 

f) Pre-ammoniation; 

g) pH adjustment using calcium hydrate; 
h) Flash mixing; 

i) Coagulation/flocculaiion/sedimentation; 

j) Filtration; 

k) Fluoridation; 

1) Water storage; 
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m) Post-chlorination or de-chlorination with sulphur dioxide; 

n) Post-ammoniation; . -' , ' 

o) High lift pumping. 

There are three basic waste streams (other than sanitary wastes) which are 

generated intermittently at the plant: screening wastes, settling tank sludges and filter 

backwash. In the following sections, the volume and quality of wastes will be discussed, the 

present methods of treatment described, and alternative methods of treating the waste flows 

reviewed (including estimated costs of treatment). 

For a more complete discussion of plant processes and facilities, reference 

should be made to the main body of the Report entitled "Brantford Water Purification Plant 

' Project No. 7-2011, Water Plant Optimization Study'^'. • • 
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2.0 WASTE FLOWS 

2.1 SCREENINGS 
i) Volume 

Based upon discussion with plant operating personnel, there has generally 
been very little waste removed from the manually-cleaned screens. During the Fall season 
when leaves are the major problem, as much as six garbage bags could be expected per day. 
During the remainder of the year, there might be as Uttle as one bag every two weeks, 
ii) . Current Disposal Practice • - 

The screenings are taken to the City of Brantford landfill site for disposal. 

2.2 FILTER BACKWASH WATERS 

i) Volume and Quantity ' ■ " . 

The water plant personnel have no accurate direct measurement records of 
the volume of water actually used to backwash the filters at this water purification plant. 
Similarly, no records have been kept of the quality of the backwash waters. 

Based upon the backwash procedure outlined in Reference'^', however, it has 
been calculated that the backwash volumes are 8.84 and 10.04 m^/m', for single and dual 
compartment filters, respectively. With filters backwashed once every 24 hours, this 
backwash quantity represents 2.3, 2.2. 2.0 and 2.1 per cent for Winter, Spring, Summer and 
Fall water demand conditions. 

Using the Summer backwash rate requirement of 2.0 per cent, would yield a 
backwash water flow rate of 1818 mVday for the plant capacity of 90.9 ML/d. ^ 
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Based upon experience with other conventional filtration plants, it is estimated 

that the average suspended solids concentration in the backwash water would be 

approximately 150 mg/L. 

ii) O irrent Di 'i posal Practice 

All filter backwash waters are currently discharged to the Vet cove' adjacent 
to the plant (southeast comer) as shown on the site plan. The supernatant from the Vet 
cove' is then discharged into the Grand River. 

Based upon the above figures, and with the plant operating at capacity, 1818 
X 150 X 10*' or 273 kg/day (dry weight) suspended solids are discharged to the Vet cove'. 
Some solids settle in the Vet cove' and these are periodically removed. There is no data 
available to document the efficiency of this waste handling scheme; however, based upon 
visual examination of the cove it appears that only a very small proportion of the solids is 
captured by this process. 

2 J SFTTIJNG TANK SLUDGES 

i) Volume and Quality 

As with the backwash water flows for the filters, no records have been kept 
and no method of flow measurement has been installed to determine the settling tank sludge 
cleanout flows; accordingly, certain assumptions had to be made in discussion with the plant 
personnel, in an effort to determine the volume and quality of the sludges produced. 

The following design data (based upon reasonable chemical dosages) was used 
to establish the flow and quality: 
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Sedimentation tanks areas 

East 288 m^ 

West 288 m^ 

South 273 m^ 

Estimated solids concentration 
(in place) 

Estimated depth of sludge 
blanket (prior to cleanout) 

Frequency of cleanout 



3.75% 



0.75 m 



1 lank every 3 weeks 



It has been suggested that the present chemical dosages and hence the volume 
of sludge produced are excessive. Since detailed design and hence the cost of any waste 
treatment facility is heavily dependent upon the quantity of sludge generated, the actual 
required dosages and volumes would be essential. At present, the plant personnel are 
engaged in a plant performance evaluation program. The results of this testing, in 
conjunction with operational data obtained from using different coagulants, doses and 
combinations would provide this essential information required for a quantitative design. 

Based upon the above design data, the flow from the cleaning of the 
sedimentation tanks would equal the volume of the sludge in the bottom of the tank after 
draining plus the volume of any water required to carry out flushing. It has been assumed 
that the majority of this sludge blanket would be capable of flowing to waste at this 
concentration. The volume of washwater that would be required for flushing has been 
assumed to 20% of the volume of sludge in the tank; accordingly, the volume from the east 
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and west tanks would each 

= 288 m^ X 0.75 m x 1.2 

= 259 m^ per cleaning @ 3.1% S.S. . , 

and the volume for the south tank would 

= 273 m- X 0.75 m x L2 

= 246 m^ per cleaning @ 3.1% S.S. 

As discussed above for the filter backwash waters, the sedimentation tank 
sludges are also flushed to the Svet cove' adjacent to the plant. 
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3M ALTERNATIVE METHODS FOR THE TREATMENT OF 
WATER PLANT WASTES 

3.1 , GENERAL 

Screenings will not be discussed in this section and it is assumed the current 
disposal method is suitable but, if not, alternative methods such as incorporation with yard 
waste composting operations, or on site composting could be readily implemented by the 
plant personnel to dispose of the small quantities of screening wastes generated. 

When treatment of the filter backwash and sedimentation tank waste flows is 
deemed to be necessary, it would appear that three major options would be available for 
this plant: discharge to the sanitary sewer; lagooning and freeze drying; and mechanical 
dewatering with trucking of the sludge cake. 

Normally, insufficient land is available at most water plants of this size to 
consider treatment options requiring large amounts of land; however, as shown in Figure 
1, Site Location Plan, there should be sufficient unused land to consider options such as 

lagoons. . . ■ • ^ 

For all waste treatment schemes, it is recommended that pre-treaiment of the 
waste flows from the filters be provided in order to concentrate the wastes prior to further 
treatment and to separate wastes suitable for direct discharge back to the Grand River. 
This pre-treatment facility would also incorporate the waste sludge pumping facilities which 
would be required to pump the sludge flow to the various treatment options considered. 
Since the concentration of the waste flows from the cleaning of the plant sedimentation 
tanks is already suitably high, it has been assumed that the flow from the cleaning of one 
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of these tanks every week wQuld be discharged directly to the final treatment process or to 

disposal. 

The type of pre-treatment process proposed would be a sedimentation tank 
with sufficient volume to hold the largest flow per day directed to the tank. The pre- 
treatment sedimentation tank would operate on a fill, settle, and decant basis with the waste 
sludge being pumped to disposal or to further treatment. The effluent from the decanting 
system would be discharged directly to the cove. Since it has been assumed that the direct 
discharge allowable solids concentration would be 15 mg/L, the decanter would be provided 
with a turbidity meter whereby flows with suspended solids concentrations of up to 15 mg/L 
only could be discharged. 

The land available in the vicinity of the cove could be utilized for the 
construction of the pre-treatment sedimentation tank. 

As mentioned earlier, there are several options available for handling the 
sludges from the pre-treatment sedimentation tank and the plant sedimentation tanks. The 
sludge could be discharged directly to the sanitary sewer system; directed to on-site lagoons 
for freeze drying; or the sludge could be mechanically dewatered and trucked away as cake. 

Considerable research has been carried out to determine the costs for 
alternatives to treat and/or dispose of the sludges generated by water treatment plants. In 
the Ministry of the Environment Research Report No. 77, "Water Plant Waste Discharge 
in the Province of Ontario", an economic evaluation of the above alternatives was carried 
out based upon information from water plants across the Province. Two of the figures 
developed. Figures 19 and 20, "Existing Turbidity Plants Total Waste Treatment Capital 
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Costs Based on Model and December 1973 Costs" and "Existing Turbidity Plants Total 
Annual Waste Treatment Costs - 1973", provided an indication of the annual waste 
treatment costs for various sizes of plants. Photocopies of these Figures are included for 
reference purposes as Figure 2 of this report. 

In Figure 2, the treatment alternatives considered were as follows: 

1. Direct haulage from settling tank, with the filter backwash returned to the 
settling tank; - 

2. Lagooning the settling tank sludge and filter backwash water, with the lagoon 
desludged once per year; 

3. Same as 2, except the main lagoons are desludged to secondary lagoons for 
winter freezing of sludge with later removal of thawed sludge; 

4A. Discharge to sanitary sewer with maximum suspended solids than 500 mg/L; 
4B. Discharge to sanitary sewer with maximum suspended solids greater than 500 
mg/L; • ■ , 

5. Filter pressing of sludge; and " ■ 

6. Alum recovery. 

Treatment Alternative 1, which consists of trucking of sludge from 
sedimentation tanks, is considered to be applicable only up to approximately 2 ML/d plant 
capacity due to truck traffic impacts. Furthermore, the Brantford Water Purification Plant's 
sedimentation tanks are already considered to be hydraulically overloaded in terms of 
overflow rates and could not receive filter backwash flows without major deterioration in 
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settled water quality. This waste treatment alternative was, therefore, not considered viable 
for the Brantford Water Purification Plant. 

Treatment Alternative 2, which consists of lagooning with desludging of the 
lagoons once per year, is considered to be apphcable only up to a plant capacity of 
approximately 14 ML/d due to the expected truck traffic impacts. For this reason, this 
waste handling option has not been given further consideration for the Brantford Water 
Purification Plant. 

With the addition of a freeze drying lagoon cell, as included with Treatment 
Alternative 3, the truck traffic would decrease greatly due to the higher sludge 
concentrations achievable. This alternative for most plants the size of the Brantford plant, 
although econonncally desirable, would not be possible due to the unavailability of sufficient 
land. Since Brantford appears to have ample land available at the site, the option of 
lagooning and freeze drying appeared to be a favourable option and was, therefore, 

evaluated further. 

Treatment Alternatives 4A, 4B and 5, consisting of discharges to the sanitary 
sewer system and filter pressing, also appeared to be viable options worthy of investigation, 
but likely to be more expensive than sludge lagooning. Treatment Alternative 6, on-site 
alum recovery, being the most expensive option according to reference [2] was not given 
further consideration for the Brantford Water Purification Plant. 

3a PRE-TREATMENT 

As mentioned earlier, it has been assumed that pre-treatment of all 
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wastewater flows from filter backwashing would be required to reduce the volumes of waste 
to be treated. It has been assumed that all flows with suspended solids concentrations of 
less than 15 mg/L could be discharged directly to the watercourse. 

a) Design Considerations 

The design of the pre-treatment sedimentation tank would depend upon the 
method proposed for treating the sludge generated. If the waste sludge was to be directed 
to the sewer system, the necessity of concentrating the sludge to any great degree would be 
reduced (i.e., a large flow at a lesser concentration might be more acceptable). 

If, on the other hand, the waste sludge were to be directed to a sludge holding 
facility (lagoon), or to a sludge dewatering device, then it would become imponant to 
reduce the sludge volume as much as possible in order to minimize the holding facility or 
sludge dewatering system size and cost. 

Since the pre-treatment sizing and cost would be greater for a tank necessary 
to produce a sludge of higher concentration, (i.e. additional volume would have to be 
reserved at the bottom of the tank to store and concentrate the sludge), the following design 
outline has been based upon the alternative which would produce this higher concentration 
of waste sludge. 

The size and cost of the tank would be reduced by approximately 20%, if 
designed for a lower sludge concentration of approximately 0.15% solids, or less. 

b) Operation 

The proposed mode of operation for the pre-treatment sedimentation tank 
would be to concentrate the solids in the flow directed to the tank (i.e. flows with suspended 
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solids concentration greater than 15 mg/L) to at least 0.75% solids. This could be achieved 
by gradually increasing the concentration of the bottom sludge blanket to 0.75%. 

Based upon the experience from filters in similar type plants, it has been 
assumed that approximately 60% of the calculated filter backwash flow of 1818 mVd would 
have a suspended solids concentration of less than 15 mg/L; accordingly, this flow of 
approximately 1100 mVd could be discharged directly to the cove. The remaining 718 mVd 
would require additional waste treatment prior to discharge. 

The volume of the tank would be sized to acconunodate this maximum daily 
filter backwash flow of 718 mVd; plus an additional 25% of this volume; plus an allowance 
for the volume of sludge pumped per day; plus freeboard. Based upon these criteria and 
a mass balance of the suspended sohds in the filter backwash flow, Figure 3 has been 
prepared indicating the filter backwash flow and the required sizing of the tank. Based 
upon the sizing shown, the decant depth would be 685/935 x 3.4 or 2.5 metres. The floating 
decanters would be arranged such that the decanters could not travel any lower than 0.9 
metres from the bottom of the tank (this should minimize the possibility of solids upflow 
from the sludge blanket). , •. 

A more detailed sketch of the proposed sedimentation tank is shown in 

Figure 4. . ' ■■ 

In summary, the tank would operate based upon the fill, settling, decanting 

and pumping cycle outlined as follows: 
Fill Cycle 
Since faackwashing of all the filters would normally take 4 hours, or less, the 
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fill time would normally take no more than 4 hours. 

Settling Cycle 

In order to allow for settling to occur, 4 hours would be allowed from the end 

of the fill cycle until the decant valve would open. 

Decanting Cycle 

Since the maximum decant volume would be 685 m^ over a period of 24 - (4 

+ 4) or 16 hours, a total weir overflow rate of 0.71 m^/min ( 1.9 L/sec) would 

be required; accordingly, four floating pump decanters (each with a weir 

overflow rate of 3 L/sec) would be required. Better settling characteristics 

could also be achieved through the use of several decanters. 

Pumping of Settled Solids 

Since the daily volume of sludge (at 0.75% solids) to be pumped from the 

backwashing of filters would be small (i.e. 33 m^/d), the pumping schedule 

would have no time constraints. In order to allow for maximum settling to 

occur, a pumping duration of 4 hours, after 20 hours of filling and settling, 

would be provided at a pumping rate of 2.3 L/sec. The pumping rate would 

be totally variable in order to suit the concentration requirements of the 

disposal techniques utilized for the sludge. 

If the sludge from filter backwashing could be directed to the sanitary sewer 

system, at concentrations in excess of the sewer-use by-law provisions, the 

volume per day, at a solids concentration of 0.15%, would approximate 165 

mVd- This volume could be pumped during off peak times (between 9:00 



FILTER BACKWASH 
WATER 

1818 m'/d 

150 mg/L(AVG,) S.S. 

273 kg/d S.S. 



1100 m'/d 
15 mg/L S.S 
17 kg/d S.S. 



TO COVE 



718 m'/d 
357 mg/L S.S 
256 Kg/d S.S. 




SEDIMENTATION TANK 



VOLUME = 718 + (0.25 x 718) + 33 
= 931 m* 
(20 X 13.75 X 3.40 SWD) 



TO COVE 



685 mVd 
15 mg/L S.S. 
10 kg/d S.S. 



33 m'/d 

7456 mg/L S.S.-0.75% 

246 kg/d S.S. 



TO FURTHER 
TREATMENT 
(OR DISPOSAL) 



SCHEMATIC OF PROPOSED 
BACKWASH PRE-TREATMENT TANK 



FIGURE 3 
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p.m. and 6:00 a.m.). This would require a pumping rate of 5.0 L/s. 
c) Est imated Capital Cost . " 

Pre-treatment tank, complete, in terms of 1988 doUars would be as follows: 

Structural Concrete $ 85,000 

Site Work (piping etc.) $ 35,000 

Miscellaneous Metals $ 10,000 

Mechanical $ 60,000 

Electrical & Controls $ 30,000 



SUB-TOTAL: $220,000 

20% Engineering & Contingencies $ 44,000 



TOTAL: $264,000 

33 Secondary Treatment Alternatives 

3.3.1 Freeze Drying Lagoons 

Freeze drying lagoons is a method of sludge treatment whereby the sludge 
(generally at a minimum 1% concentration) is pumped to shallow lagoons (generally 450 
mm deep), where it is allowed to freeze over the winter, and after the spring thaw the solids 
tend to settle to the bottom in a concemrated form. The top layer of water is decanted off 
as much as possible and the sludge is allowed to dry. After drying, the sludge, at solids 
concentrations of up to 30 per cent, may be removed through the use of loaders and trucked 
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to the disposal site (which will generally be the landfill site). It would be necessary for the 

the sludge to pass the M.O.E. leachate extraction tests. No problems are anticipated in this 

regard. 

Since it would be necessary to allow the lagoon to freeze and dry out, two 
lagoons of equal size would be required so that the daily sludge flows could be pumped to 
one lagoon while the flows to the other lagoon were stopped to allow freezing and drying. 
a) Design 

The volume and concentration of the sludge to be treated would be 33 m'/d 
at 0.75% from the filter backwash and an average of 255 m'/week at 3.1% from the plant 
sedimentation tanks. 

Accordingly, the volume per year would 

= 246 kg/d X 365 d/y) + (7,900 kg/wk x 52 wks) 

= 89,800 kg/y + 411,000 kg/y 

= 501 toimes/y at 100% concentration 

= 501 X 100/5.0 or approximately 10,000 m' at 5.0 solids concentration. 

For one cell, 0.45 metres deep, the required area would be approximately 
10,000 mVO.45 m or 22,200 ml 

The lagoons would be designed to hold the required volume plus a freeboard 
of 0.90 metres (0.60 metres for decanting operations and 0.30 metres freeboard). 

Figure 5 indicates the potential location of the to cells as well as a typical 
berm cross-section. It should be noted that an existing 600 mm diameter watermain cuts 
across the area proposed for the cell by the cove. Further examination would be required 
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to detennine if this watermain could be relocated or left as is. The location of the second 
cell would have to be further to the west (on the other side of the reservoir). 

It should be noted that the land requirements for the lagoons are large and 
further, more detailed investigations would be required to determine if this area of land will 
remain available in future for their proposed use. 
b) Operation 

The sludge from the pre-treatment sedimentation tank would be pumped to 

one of the two lagoon cells on a daily basis. 

The sludge from the cleaning of the sedimentation tanks would be discharged 
duectly to one of the two cells once per week. The assumption has been made that there 
is sufficient grade to allow a separate discharge to the cells by gravity. If it were determined 
that gravity flow was not possible, then a small pre-cast wet well, complete with submersible 
pumps, could be installed to pump the flow. * 

Once sufficient depth has been achieved in the cell, decanting operations 
could be carried out on a routine basis to increase the average sludge concentration of the 
lagoon contents from 2.01% to 5.0%. Turbidity testing of the decanter discharge would be 
necessary to ensure that flows with suspended solids concentrations greater than 15 mg/L 
were not discharged to the cove. 

Portable decanting pumps would likely be utilized for decanting operations. 

Once the cell had been filled and the contents had been allowed to freeze 
over the winter, additional decanting would be carried out in the spring and the pond 
allowed to sit and dry up in order to allow for removal of the dry sludge cake by using front 
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end loaders. 

c) Estimated Capital Costs . ■ 

For the purposes of this estimate it has been assumed that the on-site 
material would be utilized to construct the berms. Should it be necessary to prevent any 
flows from leaching through the ground, it might be necessary to line the cells with clay 
since borehole data of the site does not suggest that the top one metre of the existing 
ground would be suitable clay material. - 

It has been assumed that there would be no concerns if the lagoon cell were 

to allow percolation of any of the flows since the solids in the alum floc would form a layer 

on the bottom of the cell that would eventually prevent any appreciable seepage. 

Site piping - including gravity $ 50,000 

feed from plant sedimentation tanks 



Clearing and grubbing 


$ 15,000 


Earth excavations to construct berms 


$80,000 


Mechanical equipment • • 


S 30,000 


Seeding 


S 12,000 


SUB-TOTAL: 


5187,000 


20% Engineering and Contingencies 


S 37,000 



TOTAL ESTIMATED COST: $224,000 
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332 Sanitary Sewer Discharge Option 

Treatment Alternatives 4A and 4B, consisting of discharge of plant wastes to 
the sanitary sewer system, were discussed with the City of Brantford. It was indicated that 
the City would enforce their loading by-law of a maximum suspended solids loading 
concentration of 350 mg/L. Since the sludge flow from the pre-treatment tank would be 
7,500 mg/L, the possibility of a discharge of concentrated sludge to the sanitary sewer 
system would appear limited. City staff indicated that they would have additional concerns 
with acceptance of a solids loading from the water plant, since all flows from this area must 
pass through a siphon under the canal to flow to the sewage treatment plant. 

In order to conform to the loading limit, pre-treatment of the plant wastes 
would not be necessary; however, it would be necessary to hold and agitate 740 mVd of the 
total daily flow from filter backwashing in order to provide a flow with a suspended solids 
concentration of 350 mg/L. The tankage required would be approximately the same size 
as that proposed for pre-treatment flows. 

The flow that would be required to the sewer system would be 740 x 10^/19 
X 60 X 60 or 10.82 L/sec (143 gpm) over 19 hours; or 740 x 10^/9 x 60 x 60 or 22.8 L/sec 
(301 gpm) if the flows were to be pumped between 9:00 p.m. and 6:00 a.m. 

The sludges from the water plant sedimentation tanks would have to be 
provided with separate treatment facilities since the sludge flow would have to be diluted 
approximately 28 times in order to meet the 350 mg/L limited. As long as the 350 mg/L 
limit was imposed, the option of discharging to the sewer system would not be feasible. 
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Estimated Capital Costs 

As indicated in Figure 2, the annual cost to discharge to the sewer system 
greatly exceeds the cost of a lagoon for freeze drying operations. Since pre-treatment 
tankage of a similar estimated capital cost would most likely still be required, no reduction 
in the difference in the annual cost of these two alternatives would be possible. 

Since considerable additional cost would be required to treat the plant 
sedimentation tank wastes, as long as there was adequate space available for building 
lagoons for freeze drying, the cost of discharging to the sewer system would be prohibitive. 
3.3.3 Mechanical Dewatering and Truck Sludge Cake 

The major reason to use mechanical dewatering instead of freeze drying 
lagoons for the treatment of the sludges from the pre-treatment tank would be due to space 
limitations. As long as there was adequate space available as shown in Figure 2, lagoons 
would be the most economical alternative. 

Based upon recent figures, the capital cost alone of a sludge dewatering 
facility to provide a cake at 25% solids would approximate $450,000 (including engineering 
and contingencies). This cost far exceeds the cost of constructing lagoons; accordingly, this 
option would not be viable as long as sufficient land was available for lagoons. 
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4;0 R ECOMMENDATIONS 

1. Flow measurement should be provided to more accurately determine the filter 
backwash water and sedimentation tank sludge flows. Flow records should be 
maintained on a daily basis. • , . 

2. If treatment of the existing plant wastes was found to be necessary, a pre- 
treatment sedimentation tank should be provided to reduce the volume of 
filter backwash wastewater to be treated. . • . 

3. Due to the possible availability of sufficient land (which is not generally the 
case at most water treatment plants), the treatment of plant wastewater could 
be carried out most economically through the construction of lagoons for 
freeze drying. 

4. Continued discussions should be carried out between the P.U.C, and the City 
of Brantford regarding the possibility of exempting water plant wastewater 
flows from the 350 mg/L suspended solids by-law limited. 
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APPENDIX 5 
PHOTOGRAPHIC RECORD OF PLANT FACILITIES 



BRAKTFORD WATER PURIFICATIOK PLAWT 
LIST AHD DESCRIPTIOH OF PHOTOGRAPHIC RECORD 



PHOTOGKAPH NO./lKSCRlPTIOH: 

# 1 Picture showing the Holmedale Canal In the background from 

which a 1.2 m (48") diameter concrete pipe conveys the raw 
water to the Brantford Water Purification Plant. 



S 2 Standby vacuum pre-chlorinator with a capacity of 0.909 

tonne/dav C2000 lbs/day) 



# 3 Ultrasonic depth measuring device which measures the warer 

level in the wet wells ahead of the screens. 



# 4 Screens - 7 mm x 7 mm {0.275" x 0.275") staialess steel mesh 
(0.080 wire). Dimensions are 1.85 m x 1.34 m (6.08 x 4.42 
feet) 



# 5 Pump for standby vacuum pre-chlorinator 

. # 6 Standby 0.909 tonne chlorine cylinders 



# 7 South chlorine contact basin. Both north and south chlorine 

contact basin dimensions are 43.37 m x 22,65 m x 2.74 m (water 
' depth ([w.d.D (142' 8" X 74'. 5" x 9'- ). Retention time is 
55 minutes based on 90.92 ML/d (20 HIGD) 



» 8 Sanpling point hatch located midway along the north and south 

chlorine contact basin 



it 9 North carbon contact basin. Both north and south carDon 

contact basin dimensions are 11.45 m x 22.65 m x 2.74 m (w.d.) 
■ U7'8" X 74-6" X 9') ■ 



# 10 Low lift pumps. 3 Worthingcon vertical turbine pumps, each 
rated at 31.82 ML/'d (9 MIGD) and each driven by a 60 HP Tamper 
electric motor. 1 Worthington vertical turbine pump rated at 
63.64 ML/d (14 MIGD), driven by a 150 HP variable speed motor. 



# 11 Fischer & Porter magnetic flow meter measuring the low lift 
variable speed pump flows. 



# 12 BIF Omega - Powdered Activated Carbon (PAC) slurry feeder 
(Model 88 BA-7) and Moyno pump with maximum capacity of 
■ ■ 0.3 L/s (4 IGP.H) 



# 13 Transmitter transmitting signals of the 3 low lift constant 
speed pumps measuring device to the computer in the control 
room. 



#14 Ammonia feed line 



If 15 Activated silicate pump with manual settings 



if 16 Sodium silicate day tank with capacity of 50 m 
(U 000 gallons) 



17 Air blowers supplying air to the pre-treatment basins during 
winter. . . ■ 

1 - Roots - Connersvllle blower (Type RAS-60-4VM0) equipped 
with" a Burgess-Manning Scrubber and driven by a G.E. electric 
motor rated at 60 HP at 1175 rpm or 30 HP at 590 rpm. 

1 - Roots - Connersville blower (Type ERAS-60-4VM> equipped 
with a Burgess-Manning Scrubber and driven by a 60 KP Turner 
. ■ electric motor. 



# 18 Old PAC rotor dip carbon slurry feeder. This unit is no longer 
utilized. 
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# 19 Sulphuric acid storage tank with a capacity of 16 c 
(3500 gallons) 



P 20 Flash lEixing chamber housing is shown on the le.t. The 
chamber volume is 68 m^ The velocity gradient is 3^3 mps/m 
(353 fps/ft). The retention time is 66 seconds based on 
90.92 ML/d (20 MIGD). 

The east and west flocculation and settling tanks are shown in 
Che backsround. The. capacity of these flocculation tanKS is 
212 46 m (46 733 gallons) each with 8 minutes retention oased 
on*ll3.65 ML/d (25.MIGD). The capacity of these settling 
tanks is 1731.09 m"' (380 794 gallons) each with 42 minutes 
retention based en 113.6 5 ML/d (2 5 MIGD). 

The south flocculation and settling tank is shown In the 
foreground. The capacity of the flocculation tank is 
189.83 ni (41 758 gallons) and the capacity of the settling 
tank is 1561.40 m^ (343 467 gallons.) 



# It New filter beds with dimensions of 7.29 x 6.69 id each 
(24'x 22') 



#'22 Old filter beds with dimensions of 6.08 ffi x 5.32 n each 
(20' X !'7.5'). . . , _■ 



i? 23 Backwash piping- and the south backwash pump is shown In the 
background. There are two backwash pumps in total. These are: 

t) Vertical "Johnson" turbine pump rated at approximately 
450 L/s (6000 gpm) at a head of 12.16 ie (40 ft) and 
driven by a 100 HP US electric motor 

ii) Vertical turbine Brown Boveri 150 HP, rated at -625 L/s 
(8334 gpm) at a head of 12.46 m (41 ft) ■. - 



# 24 Fluoride feeder - designed by Brantford PUC staff 



j* 23 Lime slurrv recirculating pui^ps. There are two Allan Sherman 
Hoff pumps each driven by a 1 5 HP G.E. electric motor. 



# 26 Liffle slurrv day tank. The dimensions of the tank are 2.56 m 
(8.5 ft) diameter x 1.82 m (6.0 ft) and the holding capacity 
is 9.64 m^ {2120 gallons) 



# 27 Pre and Post Ammonlators. The pre-amtnoniator Is shown on the 
right and both are Wallace and Tiernan mechanical-diaphragm 
pressure type aomoniator (Series A-347) with a taaxitnun 
capacity of A5.45 kg (100 lbs) per day each. 



# 28 Pre and Post Chlorinators. The pre-chlorinators are shown on 
the right. There are two pre-chlorinators: 

i) Fischer and Porter gas chlorinator (Model C1410) with a 
naximum capacity of 0.909 tonne (2000 lbs) per day 

ii) Fischer and Porter gas chlorinator, with a capacity of 
3.64 tonne (8000 lbs) per day. 

The Wallace and Tiernan post-chlorinator has a capacity of 
45.45 kg (100 lbs) per day. 



ff 29 Fischer and Porter sulphonator with a capacity of 136.36 kg 
(300 lbs) per day. The sulphur dioxide is contained in a 
0.909 tonne cylinder and is shown in the foreground to the 
Immediate left of the sulphonator. Chlorine is contained la 
0.909 tonne cylinders. The orange cylinders on the left in 
the background are chlorine tylinders in storage and the eight 
cylinders on the right are io-use chlorine cylinders on four 
Fairbanks-Morse scales. These eight cylinders are connected 
to the chlorinator via a common pipe and only four cylinders 
are in use at a time. 



il 30 Two lime storage tanks with dimensions of 3,34 m (11 ft> 
diameter x 6 m (19.7 ft) and a capacity of 58.64 m^ (12 900 
gallons) each. 



# 31 Liquid silum feeder with solenoid plug valves 



ff 32 Liquid alum storage tank with dimensions of 4.03 m x 3.95 a ^ 
4.86 (13' 3" X 13' X 16') and a canacity of 50 m 
(11 OOO gallons) 



ff 33 Underground reservoir with a capacity of 4.55 ML (1 HIG). 



# 34 18,18 ML (4 KIG) reservoir with a floating membrane roof cover 



if 35 Photograph showing duty high lift pumps. There are four duty 
high lift pumps and two standby high lift pumps in total. 
Their corresponding capacities are as follows: 



duty pumps 



standby pumps 



- 1 electric pump @ 13.5 ML/d (3KIGD) 

- 1 electric oump (? 22,7 ML/d (5MIGD) 

- 1 electric purap §31.8 ML/d C7MIGD) 

- 1 dlesel/electric pump @ 3i.8 ML/d (7M1GD) 

- 2 diesel pumps i3 18.2 ML/d (4 MIGD) 



# 36 Two venturi meters Installed in the high lift discharge piping 
for the duty pumps. These venturi meters are connected to 
transmitters which transmit signals to the computer in the 
control room. 



# 3.7 Dall tube installed in the high lift discharge piping of the 
standby diesel pumps 



if 38 Wet cove into which filter backwash, coagulation/ 
flocculation/sedimentatlon tank wastes are discharged. 
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